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Ric-wiL 


HIGHER 


Increasing end pressures by 8 to 10 pounds in an 
underground steam distribution system while de- 
creasing pressure by 25 pounds at the boiler plant 
may sound paradoxical ... but that’s just what the 
Ohio Edison Company accomplished in Akron. 


The capacity of the system’s main feeder, which 
carries 600 million pounds of steam annually to 422 
customers, was being taxed severely to maintain 
required pressures at several end points during 
peak periods. 

To solve this problem, Ohio Edison installed an ad- 
ditional feeder tieing into the system at a point 
800 feet from the boiler plant. When it was cut into 
service, pressure at the boiler plant was reduced from 
185 pounds to 160 pounds while end pressures in- 
creased 8 to 10 pounds. 


As a result, the Company is able to offer service 
to additional customers in those areas. The “booster 
line” also assures uninterrupted service even when 
the main feeder from the boiler plant is cut out for 
inspection or repair. The installation has been so 
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completely successful, an extension of the “booster 
line” is scheduled for construction during 1948. 


Ric-wiL Pre-fabricated Insulated Pipe Units were 
specified for this job because of their high thermal 
efficiency and dependability . . . because they could 
be installed in shallow trenches with as little as 18 
inches of cover . . . because several 21-foot units 
could be welded above ground and jacked under 
railroad tracks without interrupting train service 

. and because the ease of handling effected con- 
siderable savings in installation time and cost. 


For more complete information on Ric-WiL Systems 
send for folder, Form 4708. Write Ric-wil Dept. 181. 


we 
INSULATED PIPE CONDUIT SYSTEMS 
THE Ric-wiL COMPANY + CLEVELAND, OHIO 














CABLE ADDRESS: RICWIL, BENTLEY’S CODE 
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8 Piping Services — 
Radiant Heating — 
Snow Melting — all 


Byers Wrought 


lron Pipe 


Now rapidly nearing completion, 
the new home of the John Hancock 
Mutual Life Insurance Company 
incorporates a number of new 
ideas . . . and retains some proven 
old ones! 

Radiant heating is installed in 
the main lobby, the theatre lobby, 
and the truck loading space. Snow 
melting systems are located in 
three sidewalks. In both cases, 
Byers Wrought Iron pipe is the 
coil material. 


MAINTENANCE CONTROL 
The plumbing and heating speci- 
fications for time-tried wrought iron 
reflect today’s need for maximum 
durability in materials, in order 
that costly maintenance can be 
avoided. Drainage, waste, vent, 
down-spout, fire and soap lines in 
the plumbing system, and con- 
cealed supply lines and the entire 
‘eturn system in the heating in- 
stallation, are all Byers Wrought 
iron pipe. Some of these services 
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MUTUAL LIFE INSURANCE COMPANY BUILDING 


Cram and Ferguson, Architects and Engin@acs——-<——————— 


Turner Construction Company, Builders , 
John F. McCarron, Plumbing Enginéer 
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are indicated by arrows in the 
illustration. 


HOME-GROUND EVIDENCE 


Boston provides plenty of evidence 
of the superior durability of wrought 
iron. In one building, for instance, 
wrought iron steam return lines 
were still on the job after 60 years, 
and in another structure after 65 
years. It is still serving in numerous 
buildings after 40 years and more. 


WHY WROUGHT IRON LASTS 
Wrought iron’s endurance comes 
from the network of glass-like sili- 
cate slag fibers which are threaded 
through its high-purity iron body. 


CORROSION COSTS YOU MORE THAN WROUGHT 


an 





These fibers halt and “‘detour”’ cor- 
rosive attack. They also anchor the 
initial protective scale, which 
shields the underlying metal. 


ASK FOR THIS BULLETIN 


Our bulletin, ‘‘Wrought Iron for 
Piping Systems”, will give you 
helpful data on applying wrought 
iron in building applications. Ask 
for a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New York, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 
Export Division: New York, N.Y. 
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BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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AA o'N.COMPLAINT’” SUMMER COMFORT! 





EXHAUSTING 


¢ If you're thinking in terms of plant or office comfort next summer—of : ' 

fresh, cool, clean air that keeps everyone comfortable, wide-awake, efficient F He BLOWING 
—then now is the time to plan your air conditioning! And, if you're looking ye Le 

for a unit that gives decades of economical, quiet service, you ll want to 


look into the ““Buffalo’’ PC Cabinet. : FORCED 
° “Buffalo” PC Cabinets (1) do a continuous, thorough cleaning job for DRAFT 


your air, (2) cool and de-humidify your air (3) heat and humidify in 
desired combinations, all automatically controlled, if desired. 


© Write for your facts on PC Cabinets. Now’s the time to prepare for INDUCED 
summer comfort! DRAFT 


7 y 
\SSUFFALO!:ORGE [== 
cleanin 


480 BROADWAY BUFFALO, N. Y. : ae ; 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. ee MGs I 
DRYING ee 


CUTTING AIR COSTS IN EVERY BRANCH OF INDUSTR 
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& MACHINERY’S HANDBOOK 





Conducting a sound test in the new soundproof or dead room of 
4 the Bell Telephone Laboratories, Murray Hill, N. J. Technician and 
a INDUSTRIAL equipment are supported on a special wire mesh floor between the 
: PRESS pereee and bottom surfaces of room, to permit full use of room 
volume 

















Three air conditioning problems that Air Recovery can solve 


1, When the heating and cooling equipment cannot handle enough ven- 


tilating air to supply the fresh air demand. 


2. When adequate ventilation requires bringing in large volumes of out 


door air which has to be conditioned at considerable cost. 


3. When it’s difficult to bring in outdoor air or when the intake air isn’: 


sufficiently odor-free for adequate ventilation. 


Actual installations show solutions—demonstrate how Air Recovery cuts costs 




















It works like a sponge. The air circulates through beds ot 
specially processed Dorex activated carbon, which literally 
soak up the most minute traces of any odors originating from 
occupants and their activities, foods, beverages, tobacco smoke, 
machines and kindred sources. Thus, recirculated air, already 
heated or cooled, is restored to original freshness, making t 
acceptable for human consumption or industrial processes. 


Average resistance to air flow added by Dorex Units is about 


0.15” water gauge, a negligible percentage of a system 
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Dorex Canister 


Dorex types and sizes have 
been developed to fit all 
standard air conditioning 
installations. G panels are 
used where space is lim- 
ited and in unit air con- 
ditioners. Canisters are 
installed in the duct of 
central station type of air 
conditioning systems. 










Dorex G Panel 


N THIS MAGAZINE in Sept., 47, we described how the ma- 
I jority of railroad companies solved the first condition 
mentioned above. In Nov., we reported how the second con- 
dition was overcome in the Criminal Courts Building, New 
York. In the present case, the engineers improving the air 
conditioning for the First National Bank Building, Detroit, 
were faced not only with the third condition, an intake air 
odor problem, but with the first as well—the cooling equip- 
ment could not handle enough ventilating air to supply fresh 


air demand. 


The solutions to these proble ms tllustrate where, how. and 
why you can profitably design Dorex Air Recovery Equip- 


ment into similar high occupancy jobs. 


Even though the outdoor air intake of the First National 
Bank Building is located at what ts ordinarily a good posi- 
tion on the fourth floor level, it was befouled under certain 
wind conditions by kitchen exhausts from several neighbor- 
ing restaurants. In addition, business in the bank had in- 
creased. Added personnel and customers created a ventilation 
demand that overtaxed the existing conditioning equipment 
to a point where the operators had to choose between desir- 
able temperature and proper ventilation, At times, it was 
necessary to bring in a maximum amount of air for dilution 
purposes. You can imagine the spot they were in when cab- 


bage smells were coming their way 


The application of Dorex in a case like this is simple. Since 
it is a problem of ventilation—and that’s a problem of odors 


remove the odors. That's just what the engineers did. 


They installed enough activated carbon canisters to purify 
0,000 CFM of return air and 10,000 CFM of outdoor air 
The 30,000 CFM of fresh air provided ample ventilation 


(See before and after installation sketches.) 


Since the existing conditioning equipment could handle 
the 10,000 CFM of outdoor air easily, this solution not only 
eliminated the need for additional conditioning equipment, 
but saved on operating expenses as well. In February, before 
the first heating season with the Dorex equipment was over. 
Merle Bennett, the Chief Engineer of the First Nationa! 
Bank, reported that he had already saved 108 tons of coal and 
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ELIMINATORS 


_AIR WASHER ; 
@ COOUNG COILS \ 
TEMPERING COILS 


AFTER SAVINGS: 


The same equipment room after the 
Dorex Air Recovery Equipment 
was installed. The 30,000 CFM of 
tresh air provided ample ventila- 
tron. With 20,000 CFM of recircu- 
lated air returned to original fresh 
ness and the outdoor intake cut to 
10,000 CFM, the need for addi- 
tional conditioning equipment was 
eliminated. Savings in operating 
costs for the first heating season 
alone were reported well over 100 


tons of coal. 





estimated that the savings for the cooling season would easily 


run to 36,000 KW hours of electrical energy. 


Dorex uses activated carbon to keep air constantly fresh 


Nothing is added to the air—odorous gases and vapors are 


removed, 


not disguised. Activated carbon, one of the most 
powerful adsorptives known, has been used for many years 
in industry for the collection of chemical gases and vapors 
Thousands of current applications demonstrate its ability to 
adsorb the invisible odor-gases that make air stale, stuffy, and 


odorous in commercial, industrial, and public establishments. 


What we can do to help you 


The W. B. Connor Engineering Corporation maintains a re- 
search laboratory, a staff of trained specialists, and district 
representatives in leading cities. Their services are at the dis 


posal of consulting engineers, architects, air conditioning 


Write us about any case of your own on which we may be able to offer suggestions or estimate definite 


savings. For full information on Dorex Equipment, call the nearest district representative, or write Dept. E-6 
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30000 CFM 
FIXED BY-PASS 
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BEFORE SAVINGS: Fe 


Equipment room of First National 
Bank Building. Air circulating svs 
tem with a tan capacity of 60,000 
CFM 


the banking 


SCrVes general 
area, general office space, and pri 

4 
vate offices. Increased occupane | 
created a venulation demand that : 
overtaxed the capacity of the exist } 
ng equipment. The problem was ‘ 
complicated DV an OdoOrous Outdoor : 


air intake 
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AIR RECOVERY 
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30000 CFM COMBINED j 
OUTDOOR & RETURN AIR w 3 
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AIR DAMPER 


MINIMUM OUTOOOR 
AIR DAMPER 


oT Ohi 





dealers, and plant engineers. Our statt can assist you tn deter 
mining whether or not it would be to your advantage to in 


stall Dorex in a system you may be designing or improving. 


“ “ 


FREE HANDBOOK This handbook contains complete data 


on design, construction, function, and application of Dorex 
Type G activated carbon Air Recovery Panels. It features a 
performance chart giving all the information nee 'ed tor panel 
selection and includes a table 
of recommended fresh air re- 
quirements for offices, stores, 
theaters, homes, schools, res- 
taurants, hospitals, etc 

When writing for your copy 
of the handbook, please use 


your company letterhead 














W. B. CONNOR ENGINEERING CORP. 


112 East 32nd Street 





Representatives in Principal Cities e 


AIR DIFFUSION 


AIR PURIFICATION 


New York 16, N. Y. 


IN CANADA: Douglas Engineering Co., ltd., 











AIR RECOVERY 


1405 Bishop Street, Montreal 25, P. Q 
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4 ” 
Show we! said the plant manager 


“Well, sir,” said the man from Sturtevant, “the new Elbow AXIFLO 
is a really outstanding advance in pressure fans. We designed it for versatility. That's 
why you ll find an ANIFLO unit to handle about any job you need done. 






“Furthermore,” went on the Sturtevant man, “the Elbow AXIFLO has all the 
good points of larger, more expensive centrifugal fans. You know... high mechanical 
and static efficiency with maximum volumetric capacity. Yet, it costs 
less, takes less space, weighs less. And AXIFLO really shines at lower 
pressures where centrifugal fans usually can’t be applied at their 
peak eflicieney, and their physical size is prohibitive. 


“Also, you get a right-angle change in air flow without motors, 
» belts or bearings in the air stream, Those easily-accessible bearings 
~ mean lower maintenance cost, thanks to AXIFLO’s novel cone hous- 
ing arrangement. 
“Yes, sir.” the Sturtevant man explained, “AXIFLO is really ver- 
satile. You can adapt it readily to many specialized jobs that once 
needed ‘custom-made’ equipment. Elbow AXIFLO fans are being 
used in paint spray booths, heat-treating ovens, and for elimination 
of inflammable or corrosive fumes—to name just a few. Adjustable 
mountings give you any inlet angle you need. Notice, too, that ANIFLO 
can be fitted with either a 3-bladed aluminum or 8-bladed steel fan 
wheel. Depends on the assignment. Aluminum is non-sparking and 
withstands most corrosion. Steel will take higher temperatures, 
up to 900 EF, runs more quietly, gives higher static efficiency and 

operating pressures. There’s also a straight-through AXIFLO 
when you don’t need the Elbow AXIFLO’s special advantages. 
Takes either type of wheel. 








“So you see,” concluded the 
man from Sturtevant, “it all 
adds up to one of the most versatile fan and blower 
units ever built for multiple industry needs. AXIFLO 
takes less space, weighs less, costs less, is adaptable 
to more jobs than any centrifugal fan of equal capac- 
ity. There are probably a dozen places right here in 
your own plant where the answer is AXIFLO,” 


“T think so. too.” said the plant manager. “Supe 
pose we go out and see?” 


*Trade mark of the 
Westinghouse Electric Corporation, 
Sturtevant Division. 


Reg. U.S. Pat. Off. 
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MODEL FM-3 high pressure, atomiz- MODEL FM-1 high pressure, atomiz- 


MODEL FM-7 high pressure, atomizing ing type oil burner, available in ca- ing type oil burner, available in 
type oil burner, available in capacities pacities from 1.35 to 3.00 gallons capacities from .85 to 1.35 gallons 
from 3.50 to 8.20 gallons per hour. per hour. per hour. 








“a 
The Fairbanks-Morse Hi-Boy all 
steel, gas-fired, package-unit fur- 
nace, available in 70,000 and 
105,000 BTU capacities. 


Coal, Oil and Gas Furnaces... 
Stokers and Oil Burners 





The Fairbanks-Morse all steel, oil- 
fired, package-unit furnace, avail- 
able in 90,000 and 130,000 BTU 


capacities. 





The Fairbanks-Morse all steel, oil The Fairbanks-Morse all steel, gas- The Fairbanks-Morse all steel, coal- 
or gas-fired boiler, available in fired, package-unit furnace, available fired winter air-conditioner. A grav- 
capacities of 400 and 500 stand- in 70,000, 105,000 and 140,000 BTU ity-enforced, warm air furnace avail- 
ing feet of steam radiation. Capacities. able in sizes of 20”, 22”, 24” and 27”. 
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MODEL AH hopper type 
stoker with automatic 








MODEL D series hopper type com- 
mercial stoker, available in coal burn- 
ing capacities of 75, 100 and 150 
pounds per hour. 


anthracite MODEL H series industrial type stoker 
ash-removal. available in coal burning capacities 
Available in capacities of 400, 600 and 


of 175 and 225 pounds per hour. 
800 standing feet of steam radiation 





MODEL Z hopper type bituminous - 
MODEL B-15 bituminous stoker fea- stoker, available in coal burning MOM 00 series industrial type stcher, 
tures high and low feeds of 9 and 15 capacities of 30 and 50 pounds per available in coal burning capacities of 
pounds of coal per hour. hour. 250, 350, 500 and 630 pounds per hour. 

you can offer prospects any type of for almost every need—with 
heating system they want...meet competition on capacities ranging from .85 to 8.20 gallons an 
any basis of quality, performance and service! hour! 


a dealer in heating equip- .. - heating and air-condi- : 
ment onutle to Sell! Sell! Sell! ... new in- tioning . . . for coal, gas and oil fuels! Modern! | 
stallations and conversions alike! Colorful! Efficient! 






i 
H 
LACES with eye appeal that makes s —a dealer set-up you'll like... advertis- ~ 
) the f precision engineering and high quality con- ing ‘that keeps on selling for you ...and a name 
' struction it conceals easier to sell! the nation has known and respected as a symbol. 
of fair dealing and quality products since 1830 
1 . »< —domestic, commercial and indus- —Fairbanks-Morse! | 
| trial—for anthracite Get in on this oppor- = | 
and bituminous fuel — tunity while your terri- ’ 
| to help you cover the tory is still open. Write 
| field! 
i 






Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


Grand Central Palace, ‘New York City. 
February 2-6. Booths Nos. 78-79. 








DIESEL LOCOMOTIVES 


FAIRBANKS-MORSE rover 





STOKERS 
SCALES 
MOTORS 


A name worth remembering 













PUMPS 


RAILROAD MOTOR CARS and STANDPIPES 
FARM EQUIPMENT 
MAGNETOS 


MODEL BD self-feed commercial type 
MODEL ZB self-feed bituminous stok- stoker, available in coal burning ca- 


pacities of 75, 100 and 150 pounds 
per hour. 


MODEL AB self-feed anthracite stoker 
with automatic ash-removal. Avail- 
able in capacities of 400, 600 and 
800 standing feet of steam radiation. 


er, available in coal burning capaci- 
ties of 15, 30 and 50 pounds per hour. 
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Here you'll see the latest developments in the com- 


plete Curtis line of Refrigeration and Air Condition- 





ing Equipment. 
Find out how these and many other Curtis engineer- 
ing features assure smooth, dependable performance 


and unusually long machine life. 


i a ae 9, 10, 15 tons capacity. 
. Finest materials — precision construction 


1. Timken Bearings . 
2. Extra large condensers ae 
Cintis Packaged Air Conditioners, 
3. Self-oiling — positive pressure lubrication 
4 
5 


. Slow speed — low maintenance 


See why hundreds of Curtis dealers have found that 
fewer service calls on Curtis equipment mean more 


profits per sale. 


See You at the Shows. 
CURTIS REFRIGERATING MACHINE DIVISION 





Cou ( Le , (nits, 14 to 
of Curtis Manufacturing Company cater 


30 HP. air and 
1999 Kienlen Avenue e St 


Louis 20, Missouri 


AB-578 


G4 Years of Precision Manufacturing 
10 
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PB iance Model B is another new, 
4-pole shaded type induction mo- 
tor. It is especially adapted to fan 


blades and other mechanical loads. 


This motor is made in three stand- 
ard stack thicknesses with vari- 
able horsepower ratings for 
particular operating conditions 
such as fan loads—other mechanical 
loads—continuous or intermittent 
duty. And to further meet varied load 


requirements, Alliance Model B can ACTUAL 


SIZE 
be supplied semi-enclosed as illus- 
trated or completely enclosed with 


oil tubes and oilers. 


With a range of power ratings from 
1/100 h.p. up to 1/25 h.p. and a 
speed of 1550 rpm, Model B, like all 
Alliance motors lends itself to mass 


production at low cost. 


WHEN YOU DESIGN—KEEP 


MOTORS IN MIND 

























ALLIANCE MANUFACTURING COMPANY -> ALLIANCE, OHIO 


Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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The Straight Line 
to ENGINEERED 


Achieving the desired temperature and 
moisture content of air are complicating 
factors in the design of air conditioning 
systems. Calculations were long and com- 
plex until Trane engineers developed the 
Air Conditioning Ruler to be used with 
the Trane Psychrometric Chart. Now pro- 
fessional men—and students as well—use 
the Ruler and Chart to solve the problems 
of air conditioning quickly and easily. 

As the Air Conditioning Ruler and the 
Psychrometric Chart are made available by 
Trane to aid the profession, so it is with 
Trane products. The complete line of 
Trane heating and air conditioning prod- 
ucts is designed and built by manufactur- 
ing engineers to give architects, consulting 


12 





Manufacturing 
HEATING AND AIR CONDITIONING 


THE TRANE COMPANY, LA CROSSE, WISCONSIN @ Also TRANE COMPANY OF CANADA, LTD., TORONTO, ONTARIO 







AIR CONDITIONING 


engineers, and contractors a single source 
for the necessary elements in entire heating 
and air conditioning systems. 

Trane heating systems and air condi- 
tioning systems—made possible by the com- 
plete line of Trane products—are designed 
for each application by architect, engineer, 
or contractor. 85 Trane field offices are 
ready to help them. 

+ ce og 
The Convector-radiator—modern successor to 
the old-fashioned cast iron radiator—has been 
engineered by Trane for universal application 
to steam and hot water heating systems, and is 
being produced in quantity so you can now 
secure it from local distributors’ stocks. 


Engineers of Equipment 


JANUARY, 
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WHATEVER your requirements, Minneapolis- 


Honeywell is the one manufacturer able to 








furnish electric and pneumatic control systems 
PNEUMATIC : , 7 ELECTRIC MODULATING 
for every purpose. And from this complete 


THERMOSTAT ; : THERMOSTAT 
Honeywell line of controls you gain three 


distinct advantages. 


You get first of all, unprejudiced recommenda- 
tions about the control system best suited 
to your needs. You gain the benetit of Honeywell's 
60-plus years experience in all phases of 


automatic control. Finally, you can standardize 





on one source for all controls, including a 
complete line of indicating, recording, and MOTORIZED VALVE 
controlling instruments developed by Honeywell's 
Brown Instrument Division. This places full 


responsibility with one company. 


Beyond these advantages of the only complete 
product line are Honeywell’s comprehensive 


facilities for service, commencing in the plan 





stage and continuing throughout the life of every 


installation, electric or pneumatic. So standardize MODULATING MOTOR 
on Honeywell—the leader in completeness r 


of line, service and dependable pertormance. 


Minneapolis-Honeywell, Minneapolis 8, Minn. i 





In Canada: Toronto 12, Ontario. 











PNEUMATIC ELECTRIC 
HUMIDITY CONTROLLER HUMIDITY CONTROLLER 


oe 


er ereee 





RADIATOR VALVE 





DAMPER RECORDING WEATHERSTAT SYSTEMS 
INSTRUMENTS 


Honeywell 


AUTOMATIC CONTROLS AND 
BROWN IN USTRiAL INSTRUMENTS 
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MERCOID 


AUTOMATI C CONTROLS 


TEMPERATURE ? P PRE SURE © LIQUID LEVEL ETC 


4 J 
f- -) ~ b> ) 37 ~~ 
JU 6110 11 CTE ATCO 









122?0/u (SEY 


eB TEES 
ie crs ee 2, 
- sateen 
= $5 3 -. 


Sere 
tse 
<= 








Mercury switches are used exclusively in all Mercoid 
Controls. X They insure more dependable control 
performance, and longer control life. =» Write for 
Catalog N° GOOA, for complete information 


THE MERCOID CORPORATION ® 4201] BELMONT AVE. 





. CHICAGO. 41, ILL 
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Alco controls as 
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Fm ae 


Utilizing the Vaneaxial principle — 
permitting high efficiences, low installation costs 
and many other outstanding advantages to the user. 





Rear view, showing Front view, showing sim- 
vanes and motor. plicity of construction. 


Call fer a Gey Cngineer 








Soy Artvane Lins offer exclusively 
the obvious advantages of 
“on-the-job “blade adjustment - 


Adjustable Blades, insures maximum perfermance efficiency and flexibility. 
Blades are adjustable on-the-job by loosening just one lock nut, enabling 
correction of duct resistance and providing wide pressure ranges. 














Sectional drawing showing compact, 
easily installed, easily applied design. 


DETROIT PUBLIC LIBRARY 


Write for descriptive Bulletin illustrating vari- 
ous general industrial applications. Now ready! eennaien 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 






NOUNCING 


A Revolutionary New Advancement 


In Electronic Air Cleaning 
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SELF-CLEANING. The new Raytheon Fully Automatic Precipitator : 
ionizers and collector plates, re-applies adhesive, shuts itself of f — requires ’ 
tenance whatsoever! In the picture above, the baffle doors have been opened 
removed from the automatic washer unit to show construction details. 


ting at the Show ... . the first fully 
electronic air cleaner. Press a button 





itomatically washes, dries and applies 
to all ionizers and collector cells. Re- 
> attention . . . no supervision — the 
washer moves from tier to tier, does 
job by itself, then shuts itself off. 
emendous man-hour saver on any in- Excellence in Electronics hae 
f — a “must” wherever noxious RAYTHEON MANUFACTURING COMPANY > 
‘health hazards prevail. Don’t fail to COMMERCIAL PRODUCTS DIVISION — 


: WALTHAM 54, MASSACHUSETTS 
On engineers will be on hand to 


Industrial and Commercial Electronic Equipment, Broadcast 
answer questions, supply com- Tubes and Accessories 











POWER SuppLy 


on Precipitators 
ing system. 


New York Stock Exchange 

equipped with Raytheon Pri 
Installed by Almirall & tac, 
Consulting Engineer: C. $. Leopold, Phile 


See the Complete Line of 


RAYTHEON 


Commercial and Industrial 


Heating and ventilating contractors, consulting engi- — 
neers, company executives and plant engineers have an — 
opportunity to get all the facts on the latest develop- 
ments in electronic air cleaning. If you cannot get them —~ 
first hand at the Exposition, write or wire today tothe — 
Raytheon office nearest you. 


Electronic Air Cleaning 
PRECIPITATORS 


ON DISPLAY AT THE SHOW 


® See the new self-servicing Raytheon Fully Auto- 
matic Industrial Precipitator. 


DISTRICT OFFICES 


CLEVELAND 
Raytheon Mfg. Co. 
902 Hanna Bidg. 
Cleveland 15, 


f  @See the Raytheon Package Precipitator designed for 
» small areas (up to 2250 c.f.m.) where high-precision 
a manufacturing, testing or inspection necessitate ultra- 


ATLANTA 
Raytheon Mfg. Ce. 
306 Candler Bidg. 
Atlanta 3, Georgia 
LAmar 6791 
BOSTON 
Raytheon Mfg. Co. 
Commercial Products Division 
Weaitham 54, Mass. 
WAltham 5-5860, Ext. 517 
CHICAGO 
Raytheon Mfg. Co. 
222 West Adams St. 
Chicago 6, Ilinois 
Randolph 7457 


® See how Raytheon Cell/-Unit Type Precipitators can nen 
be tailored to fit any capacity from 1200 c.f.m. up. 
For large areas in all types of industrial, commercial or 
public buildings such as the New York Stock Ex- 
change illustrated above. 


Raytheon Mfg. Co. 
6432 Cass Ave. 
Detroit 2, Michigan 
Madison 6300 


Raytheon Mfg. Co. 
60 East 42nd St. 
New York 17, N.Y. 
MUrray Hill 2-7440 
NGTON 

















A Choice of Weather with 


Flexible 








THERE'S NO DISPUTING about comftort...when you put 
G-E Personal Weather Control in every room. A flick 
ofaswitch or thermostat gives the desired temperature. 

This versatile equipment is designed—not for one 
arbitrary system—but for many systems, to meet the 
wide variety of conditions encountered in the air 
conditioning of multi-room buildings. 


In addition to individual weather control for every 


room, consider these other important advantages of 


General Electric Systems. The amount of ventilation 


air can be adjusted to meet the need in each space 


Air Conditioning System 


the room units cin provide positive control of ven- 
tilation air. A// the air handled by the units, both 
ventilation air and room air, must pass through the 
filter. This means cleaner air, less cleaning of the 
units themselves and easier maintenance. 


There’s a General Electric system for every type ot 
multi-room or single space installation. Your local 
G-E air conditioning specialist will be glad to work 
with you in planning the proper system for any job. 
General Electric Company, Air Condittoning Department, 
Section 89101, Bloompfeld, New Jersey. 


GENERAL @ ELECTRIC 
Better Air Conditioning 
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RCS 


FORCED CIRCULATING FLOW CONTROL SYSTEM 





























Your customers will thank you for recommending and 
installing Forced Circulating Thrush Flow Control System of Hot 
Water Heat. If panel heating is used, this system provides con- 
tinuous radiant heat without continuous Circulator operation, assur- 
ing lowest possible fuel consumption. It also assures constant radiant 
heat with radiators, convectors, and radiant baseboards. Every 
Thrush job sells another one for you. If you are not using Thrush 


equipment, consult your wholesaler or write for literature. Address 
Department D-1 


H. A. THRUSH & COMPANY 


en a) a IN DIAN A 


THRUSH WATER CIRCULATOR 
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INSTALL STEEL PIPING ADEQUATE FOR TOMORROW'S NEEDS 


——_ N 
i \\\ \\ y 
INCREASE PIPE SIZEBY AN\\: 
25% AND YOU ADD 50% al 
TO LOAD CAPACITY 


IL; was a forward-looking engineer who 
specified ‘‘oversize’’ steel pipe a few years ago. 
If he had been satisfied with sizes barely adequate 
to do the war-time job, he would now be making 
major changes to meet a 50% load increase facing 


him this year. 


You can also apply this thought to today’s pipe 
installations, --looking ahead to make sure you are 
anticipating steam and processing loads of the 


next five to ten years. 


Too many owners and contractors, are content to 
think only of today. To some it may seem eco- 
nomical to stick to the minimum sizes with which 
they can ‘‘get by.’’ But, of course, it’s common 
sense and long-run economy to plan for future 
needs as well as present, when you invest in 
equipment as permanent as steel pipe. 

Youngstown Distributors join us in recommend. 
ing Youngstown Steel Pipe in sizes adequate for 


tomorrow's needs. 


YOUNGSTOWN SHEET AND TUBE COMP 
_ GENERAL OFFICES - YOUNGSTOWN 1, OHIO - 
Export Offices - 500 Fifth Avenue, New York: 
Manufacturers of és 


ALLOY AND YOLO}¥ 


Pipe and Tubular Products -Sheeté-Plates- Conduit - Bars - Rods - Wire - Cold Drawn 
Electrolytic Tin Plate- Coke Tin Plate: Carbon Steel] Rounds-Tie Plates and Spikes. 
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For Heating and Ventilating 


quipment... 








WILLIAMS 


INDUSTRIAL 
FIN yi ES 





*, 


_DIMENSO 


He eS eB ee 


DIMENSO 


(PATENTED) 


THE TOpg IN AMMERED FINISHES 


TWO COLORS! ONE OPERATION! 1/3 LESS COST! 


It's NEW! It’s DIFFERENT! It’s TERRIFIC! No other 
finish will give you hammered finishes with such depth, realism, 
from an almost limitless variety of striking colors ...and so 
economically. 

Your heating and ventilating units can be coated with 
beautiful 3-dimensional finishes that are miles ahead in sales 
appeal... finishes that are easy to clean, hard and smooth 

. two colors from one gun, at one baking! 

In addition, you can register with Sherwin-Williams your 
Dimenso color combinations for your particular products, so 
that no other manufacturer of similar equipment can use the 
same finishes! They’re yours exclusively! Send for full details 

. our representative will gladly call any time. The Sherwin- 
Williams Co., Industrial Division, Cleveland 1, Ohio. (Export 
Division, Newark, N. J.) 


Another Product Of SHERWIN-WILLIAMS Industrial Research 


Pak SHERWIN-WILLIAMS 
4 4 INDUSTRIAL FINISHES 
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get more heat 


from your fuel pile 


Do it the easy way with Carrier Heat 
Diffusers. The scientific design of these 
standard units gives maximum. heat- 
ing service from every pound of fuel. 

Multiple discharge outlets and ad- 
justable louvers direct an even flow of 
heat to spots where its needed. There 
can be no dead spots or cold corners. 
Exact control with Carrier non-freeze 
steam-distributing tube coils and mod- 
ulating valves—or the Carrier Therm- 
adjust with modulating control at full 
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steam pressure—gives vou all the heat 
demanded by outdoor temperatures 


.. but no more. That's fuel economy. 


Heat 


neered for long, hard service in fac- 


Carrier Diffusers are engi- 
tories, warehouses, garages and other 
industrial-type buildings where con- 
trolled heat is desired. They're adapt- 
able to drving and ventilating as well 
as heating. They provide a wide range 
of capacities—up to 1,570,000 Btu pet 
hour. Ready to operate as shipped. 


JANUAPY, 


1948, 





Sectional design permits floor mount- 
ing or suspension with vertical or hori- 
zontal discharge. Propeller type fan 
Unit Heaters are also available—with 
capacities up to 502,000 Btu per hour. 
Heat Unit 
Heaters bear the stamp of Carrier's 


Carrier Diffusers and 


long, wide experience in air con- 
ditioning, refrigeration and industrial 
heating. This skill is your assurance 
of years of dependable service. Carrier 
Corporation, Syracuse, New York. 


AIR CONDITIONING + REFRIGERATION + INDUSTRIAL HEATING 
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1. Consider Modine gives you a 
metallic bond which permanently seals the flanged 
collars of fins (A) to tubes (B) .. . prevents correo 
sion. . . assures you extra years of high heat trans 
fer efficiency, lasting performance satisfaction. 








2. Take a peek at Modine 
scientifically planned heat distribution gives you heat 
where and when you want it. You get the exact tem- 
peratures you want because Modine air velocities and 
air volumes are carefully related to your needs. 











/ 
an RON 
USPEN Pipe 
Easy 1 ° 
NE 
Ru 
Sr PROT E. 
C 7, 
ASING £o 
3. Remember +—Patented center sup- 


ply and return connections mean you can suspend 
Modine Horizontal Units directly from the supply 
line with savings up to $10 per unit. Complete 
safety. No expensive supports. No extra labor costs. 

















HORIZONTAL 
TYPE 


4. Measure the "©€€@~—Modine’s integrated unit 
heater line gives you 3 types with 47 basic capacities. 
1) Horizontal Type for general applications. 2) Ver- 
tical Type for overhead use. 3) Power Throw Type 
for special high velocities. 











send in coupon at right. 


Modine . 
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unit heater that’s years ahead 


to-Buy-it’” section of your phone book. ‘ Or 


UNIT wis Slay 
ay 


EATERS 


yr - ° 
When you buy Modine, you buy the quality 1572 !/Ne . 


engineering | "cing Choe ANUp » Rigg 


and design. Built to meet almost all the space YEs, : ‘Scop Avenut UR, Rey 
heating requirements of modern industrial and Ca¥, “an N c ~ 
commercial buildings, Modines give you mod- Nang “ing rs the = 
ern beauty, plus the finest in modern perform- é Core Crs 
. ‘ ‘ AD Seng bou, 

ance and construction. Get all the facts from Ore. eo Mog; 
Modine's representative listed the ‘Where- ¢ “eg 

if att ad in 1€ ere ‘Ty Ple, "te 















A Palace-ful of Profitable IDEAS 


--.on AIR CON DITIONING 
HEATING AND 
VENTILATING 





Every available square foot of display space on 4 floors in spacious Grand Central 
Palace, New York City, will be teeming—from February 2 to 6—with arresting, idea-stimu- 
lating exhibits of the latest equipment being offered for supplying conditioned air, heat 
and ventilation to all types of public, commercial and industrial buildings. Every one of the 
more than 350 exhibitors will afford you a multiplicity of opportunities to supplement 
your fund of working knowledge ... by studying and comparing newest developments 
. learning latest trends and practices . . . talking over 
your interests with engineering specialists on hand to 
give you practical ideas and suggestions on current 

problems and future plans. 


In no other place can anyone interested in selling or 
applying air conditioning, heating or ventilating for in- 
dustrial and commercial applications — get so much 
valuable information, vital new ideas for an expenditure 


EIGHTH of so little time. 


“Cit Conditioning 
Exporttion Be Sure to Attend — Remember the Dates. 
INTERNATIONAL HEATING & 
VENTILATING EXPOSITION 
fea -W VN loa a ha-o Ven) Var VG ee a ole) an Under Auspices of 





FEBRUARY 2-6-1948 
| American Society of Heating & Ventilating Engineers 


8 Air Conditioning Exposition 


Management International Exposition Co 
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SPORLAN 
CATCH-ALLS 
1/3 Ton, 1/2 Ton 


1 Ton 
SPORLAN © 
STRAINERS 2B 





4000 


SPORLAN 
SOLENOID VALVES ° 
Type 62 


SPORLAN 
SOLENOID 
PILOT CONTROL 


There is only one style 
and size. . will out-per- 
form any regular sol- 
enoid valve over 10 


tons capacity...costs ® 
less..cheaper to install « 


ote 






















ith a complete line of Catch-Alls... 
Solenoid Valves...Thermostatic Expansion Valves 

. Refrigerant Distributors and Strainers to choose 
from, you can order Sporlan products throughout 
for any commercial refrigeration or air conditioning 
installations you have in “48, direct from your whole- 
saler. He also carries the famous Sporlan Solenoid 
Pilot Control, which will save you money 3 ways 
on any job requiring solenoid valves larger than 
10 tons. See him at once and learn what peak 


performance really means when you use Sporlan 









» << % ~ ‘ . al % 


4 wv te -? . 
Pea LMI EMILL SE 4 , 


throughout. Type “G” SPORLAN 
THERMOSTATIC EXPANSION 
C VALVES with Selective Charges 
SPORLAN “C” CHARGE 
-~ for suction temperatures ABOVE zero 


SPORLAN “Z” CHARGE 


“i. - 
+ for suction temperatures BELOW zero 


that only SPORLAN offers you 
Thermostatic Expansion Valves 
with Selective Charges 


SPOR LAN VALVE COMPANY 





i 





HEATING AND VENTILATING, JANUARY, 1948 



























Your Everyday Piping Needs 
Now Filled from Local Stocks 























No waiting for most regular items at fo ; 7 
SOURCE OF SUPPLY ) 
your Crane Branch or Wholesaler ts | AY 
| | RESPONSIBILITY 


Stock bins are rapidly filling up at local Crane 

saseeaaimnatiaaians tae er STANDARD OF QUALITY 

outlets. Day by day, in valves, fittings, steam X 

specialties, piping accessories ... brass, iron, 

and steel... the selection keeps rounding out. 
For routine maintenance work ... or emer- 


gency replacements... you’re most likely to get 





what you need ... when you need it. . . in the 


complete Crane line. Because in power, process- 





ing, or general service piping equipment, the 
Crane line is most complete. And because, in per- 
formance and value, Crane Quality has always 
led the field. 


You'll avoid needless delays by calling your 





Crane Man first... for everything in piping. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 











W ater treating system; all 
piping materials from Crane 




























(Right) ONE VALVE GOOD FOR 7 
SERVICES—Crane No. 7 Brass Globe with 
eastly renewed composition disc. Speeds 
and simplifies piping maintenance. 
Supplied with long-wearing discs for 
steam, hot or cold water, air, oil, 
gas, or gasoline. Slip in anew disc 
and you've gotanew valve. For pres- 
sures up to 150 pounds steam; 
300 pounds cold. Sizes up to 
\ 3-0.; also angle pattern. See 
your Crane Catalog, 
page 30. 








EVERYTHING FROM... 


CRA 
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VALVES « FITTINGS 
PIPE « PLUMBING 
AND HEATING 





FOR EVERY PIPING SYSTEM 




















FROM 
UNIT 


Sarco Float Thermostatic Trap 


Don't buy a nice battery of unit heaters and put on the first steam trap 
you think of. Get advice from your heating expert or the nearest Sarco 
man. Get the right trap first—and if you are having trouble with the help 
opening and closing windows with your present hookup, look into the 
question of the inexpensive Sarco Electric Controls. 


Sarco makes four distinct types of steam traps (float, bucket, thermostatic 
and liquid expansion). All are used successfully on unit heaters—under 
different conditions. Our unbiased advice is at your service. 


It's the same with all heating installations. Most heating equipment today 
is highly reliable—it immediately becomes unreliable, inefficient and 
generally unsatisfactory the minute you install it without the correct 
accessories. 


These and other questions involving about forty Sarco products which 
improve conditions and invariably save steam can be answered by the 
Sarco representative near you. 





FLOAT 

THERMO- No. 9 

STATIC STEAM 

STEAM TRAP 
BUCKET TRAP 





“TEAM TRAP 











Sarco No. 9 
Thermostatic Trap 


ih ae 


wren, ar om 


(UT—ELECTRIC CONTROLS—LSU \14 


, SARCO COMPANY, INC. 


Represented in Principal Cities 
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SARCO CANADA, LTD., TORONTO 5, ONTARIO 
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THAT “BUCKET BRIGADE” ~~~ -7 
with a / 
“DETROIT” CRC-433 FUEL TRANSFER PUMP / 


Modernize old heater installations and 
equip new vaporizing burners with the 
“Detroit” CRC-433 Fuel Transfer Pump. 
It eliminates carrying fuel oil from storage 
tank to heater—makes the fuel system 
entirely automatic. 


Your customers will enjoy the added con- 
venience of this quiet and trouble-free 
means of fuel supply. 


Capacity—80 cc. per minute, or 113 gal- 
lons per hour, at 25 foot suction lift. 


The following features of the CRC-433 
mean satisfied customers and extra profit 
to you: 


Compact @ Neat Appearance 
Quiet Operation 
Large Inlet Strainer, Easy to Clean 
Motor Driven Four-vane Pump 
Overflow Connection 
Easy to Install 


Automatic Shut-off if tank runs dry 





Simple Construction, Easy to Service 





Write for Bulletin No. 218 “DETROIT” 


ar ae = FLOAT VALVES 
retiree oe cs \ For space heaters, water 
heaters, floor furnaces, 

furnaces and ranges. This 

is the best, most reliable 


control for vaporizing oil 











burners. Easily cleaned, 








maintenance no problem. Full temperature compensation 





assures even flow of fuel regardless of oil temperature. 


“Detroit’’ CRC-239 illustrated. Write for buHetin. 





2915 














Di EtROIT LUBRICATOR COMPANY “revs” tesing ond tetigraton cos + tga | 

ees Up S : Safety Controls «+ Float Valves and Oil Burner | 
LN Genero! Offices: 5900 TRUMBULL AVENUE, DETROIT 8, MICHIGAN Accessories * “Detroit” Expansion Valves and Refrigera- | 
<= 





‘D> Division of Amertcan Rapiaror & Standard Sanitary coaroration 
Conedion Representatives — RAILWAY AND ENGINEERING SPECIALTIES LIMITED, MONTREAL, TORONTO, WINNIPEG 


tion Accessories * Stationary and Locomotive Lubricators 
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Announcing a 


LINE OF MODINE 


Many Important Advantages — 1236 Coils to Choose From 





STANDARD COIL. For all normal heating, ventilating, 
air conditioning and drying applications where steam 
is the heating medium. These coils are now available 
in a complete range of sizes and modcls 595 
individual coils. 





BOOSTER COIL. For use where small volumes of air 
are handled. Ideal for controlling temperatures in 
branch ducts. Face areas as small as % square foot in 
Standard and Non-Freeze types. Available in 46 
sizes and models. 











; ey: ype "s ia : 


; ' iP , ; Ki 
ac naimatpe ama sean ates 
YES, the new line of Modine Coils is designed 
to match your specific performance and size re- 
It's 
COMPLETE line with important new features. 


quirements for heat transfer surface. a 
For any given fin spacing, Modine Coils have 
more heating capacity per square foot of face 
area, because of new scientifically die-formed 
fin design which promotes maximum heat trans 
fer. And you can use smaller duct sizes becaus¢ 
of Modine design. In structural strength 


dynamic and static there’s no comparison 


HEATING 
COILS 
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Wide New 


HEATING COILS 











NON-FREEZE COIL. Incorporates steam distributing 
tubes tor resistance to freezing and unitorm = tace 
temperatures. Use where temperature is controlled 
by modulating steam supply even with 32 F. 
entering air. Available in 510 sizes and models. 











HOT WATER COIL. A serpentine coil for use on hot 
water. Exclusive Modine feature permits counterflow 
installation regardless of air flow direction with 
complete air venting and drainage provision. Avail- 
able in 85 sizes and models. 




























For complete information, send for new 48 


page catalog No. 347, or call the Modine Repre- 


sentative listed in “Where-to-Buy- It” an 
Section of your phone . 
your | e 
book rr ae 
ee ca cine: modine 
- e.: 
— n \wne 
ek a! 
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Your New Product for MARKET SUCCESS 


To achieve top performance and top sales are now at your service, ready and able 
for your new or improved motor-driven to gear their engineering ideas, experi- 
appliance, mesh your own experience in ence and skill to your own in designing 
design with the 57 years of engineering and producing market stand-outs in the 


experience behind Emerson-Electric. motor-driven appliance field. 
Such meshing—‘*Twin-gineer- To add this vital cog to 
ing’’ we call it—may also your own business machine, 
help you save costly engi- get in touch with Emerson- 
neering back-tracking, may Electric TODAY! 


ay ee THE EMERSON ELECTRIC MFG. CO; 


ehort cuts. St. Louis 21, Mo. 


Emerson-Electric Motors Branches: New Yorks Chicago Cincinnati 
Emerson-Electric engineers 1/20 to 5 H. P.—AC and DC 


B 3 
E 4 E 


MOTORS: FAN S —e == ~——"inee—— APPLIANCES 
32 


DetroiteLos Angeles*Davenport 54 
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MAKE THE SEASONS 
COME TO YOU 
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RIPPLE FIN, RIPPLE TUBE 


Use of hydraulic expansion to lock tubes to fins is 
a McQuay feature. 


Ripple fins A, rippled tubes B, and wide spun fin 


collars €, are found only in McQuay coils. 


ag one tomy Oe ay ee N 
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BASIC in the entire McQuay line is the Ripple-Fin, 
Ripple-Tube coil. Hydraulic expansion methods, 
pioneered by McQuay, allow production of a rigid, 
vibration-free coil section that offers maximum 
heat transfer efficiency under all operating condi- 
tions. Heavy industrial usage has proved the supe- 
riority of Ripple-Fin construction in countless heat 
transfer applications, 

Permanent contact, a ‘‘must”’ for heat transfer 
efficiency, is assured three ways in McQuay coil 
construction. First, fins are permanently locked to 


tubes by hydraulic pressure alone, without use of 


any low conductivity bonding metal. Second, wide 


spun-fin collars provide greater area of contact be- 
tween primary and secondary surfaces for rapid 
low-loss heat transfer. Third, fin collars smoothed 
by the spinning action of the collar-forming tool 
offer an ideal contact surface, increase actual metal- 
to-metal contact between fin and tube. 

Lightweight, durable Ripple-Fin coils together 
with McQuay copper tube headers are unmatched 
as a highly efficient working unit whatever your 
application may be. 

Consult the McQuay representative in your area 
today, or write directly. to McQuay, Inc. Repre- 
sentatives in principal cities. 





IN HEATING, AIR CONDITIONING, AND REFRIGERATION “IT’S THE REAL MEQUAY” 





UNIT HEATERS 





BLOWER TYPE (Floor Model) DOWN FLOW BLOWER TYPE (Suspended) 





AIR CONDITIONER AIR CONDITIONER YEAR 'ROUND eel ise) sae aelel as.) 
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AIR CONDITIONER YEAR 'ROUND 
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DIRECT EXPANSION COIL BLAST HEATING COIL WATER COIL 


COMBINATION DIRECT EXPANSION AND 
CLEANABLE TUBE COOLING COIL 
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WIREBOUNDS AFFORD GREATER PROTECTION 


The light weight, resilient construction of Wirebound Boxes and Crates 
offers safer, lower cost shipping that benefits the dealer, 

wholesaler and manufacturer alike. Wirebounds combine the strength 
of steel with thinner wood ...a time-tested combination that 
withstands the shocks of rough handling in all phases of warehousing 
and shipping. This means lower shipping charges, reduced 

damage, and fewer losses of time and money on returned goods. 
Every Wirebound is specifically designed to meet the requirements 

of each product carried . . . whether it is heavy hardware, 

component parts, a product with enameled surfaces or 

constructed of thin sheet metal sections. Wirebounds are 

easier to handle, easier to unpack and can often be reused. 


Yes, if it's shipped Wirebound you can be sure it’s shipped right! 


a 


SSS] 


BOXES & CRATES 


WIREBOUND BOX MANUFACTURERS ASSOCIATION 
ROOM 1831 BORLAND BUILDING, CHICAGO 3, ILLINOIS 
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Heat units travel just as fast through the brazed 
joints of this evaporator as they do through the 
parent Alcoa Aluminum. And that’s fast! ... 1,509 
Btu/hour/sq. ft./degree F./inch. 

Alcoa Aluminum Brazing Sheet has many other 
advantages in the production of condensers, radi- 
ators, housings and shells, and other assemblies. 
The sheets are easy to form without cracking or 
peeling the brazing layer. They can be readily 
brazed with standard furnaces and torches, 

Aleoa Aluminum Tubing has high strength to 
resist strain and vibration, yet is easy to form and 
flange. It can be used safely with most standard 
commercial refrigerants. 

Figure the lower cost of using Alcoa Aluminum 
Tubing and Brazing Sheet in your equipment. 
Write our nearest sales office in 54 leading cities, 
or ALUMINUM Company or America, 1471 Gulf 

Write today for a copy of ‘Welding 


) — ii a 
and Brazing Alcoa Aluminum“ Building, Pittsburgh 19, Pennsylvania. 








EVERY COMMER C Al 
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Question: | 
How can you 
really profit from ; 
oil burner sales? 
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REG U S PAT. OFF. : 
OTL BURNERS - BOILER-BURNER UNITS = 
"_ FURNACE-BURNER UNITS + WATER HEATERS 
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Answer: 


Take it from experienced heating contractors — the sure way is to handle 
the right oil burner .. . that 


. bears the stamp of quality through and through \ 

. assures customer satisfaction by performance-proven dependability 

. features exclusive oil-saving, low-upkeep advantages users want 

. helps strengthen your reputation for selling fine equipment 

. has over 40 years’ experience built into it by the world’s largest, oldest 
exclusive maker of oil-fired equipment 

. gets vigorous promotion month after month through national advertising 
to your prospects. 


In a word- -PETRO! With Petro you can really profit from every oil burner sale. 
Find out more about the complete Petro line—including oil burners, boiler-burner 
units, furnace-burner units, water heaters. Talk it over with the established heating 
and plumbing jobber who handles Petro in your wholesale trading area. 


PETROLEUM HEAT AND POWER COMPANY «+ STAMFORD, CONNECTICUT 
Makers of Good Oil Burning Equipment Since 1903 


REFINERIES ... FUEL OIL STORAGE AND DISTRIBUTION TERMINALS... 
NATIONWIDE OjL BURNER SALES AND SERVICE FACILITIES 
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MORE AND MORE, progressive plumbers are install- 
ing Anaconda Copper Tubes for replacement pur- 
poses in commercial and industrial buildings. 


You can easily see how copper tubes with 
soldered fittings save time. You'll also find them 
easier to install in cramped spaces with minimum 
damage to walls and floors. And you know they'll 
give rust-free, economical service. 


A good example is provided by the job shown 
here. George W. Shaney, Pittsburgh contractor, 
used 6,000 feet of Anaconda Type K Tubes in sizes 
from 1/2” to 3”. 





” 
ANACOND 


from mine to consumer 


om 





‘COPPER WATER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD. 
New Toronto, Ont. 
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The North Side Branch of the People’s First National Bank 
and Trust Co., Pittsburgh, Pa. 








Above is shown a portion of the copper tube 
installation. This section of replacement lines 
is between the roof and top floor ceiling. 


In new construction, we recommend SPS 85” Red 
Brass Pipe... today’s nearest approach to piping 
permanence. This famous Anaconda product, con- 
taining 85 percent copper, is outstanding for high 
quality and dependability proved by years of serv- 
ice in commercial, residential and industrial appli- 
cations. 29 
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OF EMPIRE BRASS MFG. CO., LTD. 


LONDON, CANADA 


As CROWN JEWELS are the cherished possessions of empires, 
NIBCO WROT Copper Fittings now become the pride of Empire 
Brass Mfg. Co., Ltd... of London, Canada. This outstanding manu- 
facturer of bronze valves. fittings and specialties for water, gas, 
steam and oil, has been licensed to produce NIBCO) WROT 
Fittings in Canada. 

Through Empire's broad distribution system with braneh ware- 


houses at Hamilton, Toronto, Sudbury, Winnipeg and Vancouver. 


NIBCO 


WROT FITTINGS 


@ NORTHERN INDIANA BRASS CO., 107 Pium Street 


this new line will be readily accessible to the Canadian trade. It 
will be of the same high-quality that is typical of all NIBCO 
products. This is assured by Empire’s manufacturing experience 


and their full utilization of NIBCO patents. 


VALVES AND FITTINGS SINCE 1904 ELKHART, INDIANA 
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REFRIGERATION helps you serve better 


VWlemoe te Shrewd Business Ten 


SLOWER SPEEDS MEANY LONG LEZ 
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No fairy tale this: you use refrigeration units tion details. Check the experience of other 
in your business only because they are essen- users. Longer life comes with profitable, 
tial to a profitable operation. Pump speeds, worry-free installations; prompt deliveries; 
condensor tubes, suction areas, and other long-lasting customer satisfaction. Write us. 
technical contributions to “slower speeds Spend a few minutes with Brunner’s repre- 
mean longer life’ we'll leave to Brunner’s sentative and know why plant capacities have 
factory representative to explain in detail. been greatly increased. 

Here is today’s version: refrigeration units 
are too important for hurried selection. Slow 
up, take time to compare design and construc- 


BRUNNER MANUFACTURING CO. 
Utica 1, New York, U.S.A. 











AIR AND WATER COOLED MODELS 
Ye HP. TO 25 HP. 
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COILS... 
FINS BONDED BY EXPANDING 


TUBES WITH 3000 psi 


f UNIFORM EVEN STRESS in ALL Fins—good mechanical and thermal 
bond so indispensable for extended surface. Without this quality of bond, 
extended surface is of little value. 


2 SAFER COIL—A coil strong enough to withstand 3000 psi for bonding is 
safeguarded against leaks. 


3 CLEANER SURFACE-—Stretching of all brazed joints loosens scale and 

oxides which are subsequently blown off and OUT of coil. The Kennard 
way reduces danger of scoring compressor. 

These features plus the non-corrosive frames and 1-piece 

plate fins have earned for Kennard Coils the reputation of 

higher quality ... reliable fabrication . .. proved economy. 

Your inquiries invited. Send for Kennard Catalog 47-A 

(Finned Coils). 

Other Kennard Catalogs: No. 4710—Unit Heaters (Horizontal) 

No. 481—Air Conditioning and Blower Units. 


KENNARD CORPORATION © s:tcus7, mssour 
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your 
lint Prob 


Lint offers one of the toughest problems for air filters to overcome 
because it builds up rapidly and reduces filter capacity. Lint also forms 
mats inside most impingement filters. These mats are almost impossible 
to completely remove without tearing the filter down. If you are 
faced with this problem, solve it as many textile manufacturers ** 
have done...install FAR-AIR Filters. These manufacturers found that 
Farr’s unique Herringbone Crimp construction doubled the time between 
servicing and allowed each filter to be completely cleaned with an 
ordinary pressure hose. This efficient construction permits higher 
velocities per unit and reduces the number of filters needed to do the 
i 1 ; ee ° Farr Company has origi- 
job by %. Expensive plenum chambers are eliminated because filter area nated a simple procedure 
= ; ar ‘ - - for testing your air filters 
can equal coil area. Improve your air conditioning system with filters in place. Find out if your 
; F - ir filt tin 
that handle lint efficiently... FAR-AIR. Send for free filter text file to efficiently. Write for full 


‘ 4 information. 
Farr Company, 2615 Southwest Drive, Los Angeles 43, California. ‘ 











* Trade Mark Registered 


** Names furnished on request 


FARR COMPANY 


Los Angeles 


Manufacturing Engineers " Betton by Fan" Chicago « New York 
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TO STAND UP 


BUILT 


Pease a i 


SERVICE 


The ideal heating method 


for factories, public buildings, 


assembly shops, markets, 


hangars, warehouses and 


other large areas. 


Sa 
















Cnitrole 


heavy duty floor type unit 
heaters deliver clean, automatic gas heat 


for the big heating jobs 


N HATEVER 
ments ...for complete direct 


heating .. . duct 
supplementary 
make-up air 
your needs with 
advantages. 


(1) Low installatic 
costs. 


(2) Quick, clean 
heat, accurately c¢ 
er for each secti 
uniform delivery 
of hot spots. 


(3) 


Compact design 


your require- 


distribution ... 
heating ...or 


.. Janitrol will meet 


the following 
yn and operating 


», automatic gas 
»yntrolled. Blow- 
on assures full, 
without danger 


requires a 


small floor area, or units may be 
placed on suspended platform. 


Additional heatir 


1Z Capacity can 


be added as heating requirements 
increase. 


(4) Complete Btu capacity range is 
made possible by the assembly of 
multiple units. Each unit has an in- 
put rating of 250,000 Btu per hour 


(5) Factory assembled and tested 
to meet rigid specifications. 


(6) Backed by the unmatched ex- 
perience and reputation of Surface 
Combustion Corporation, for more 
than thirty years the leading pro- 
ducer of gas-fired heating and heat 
treating equipment. 


If you are planning to build, re- 
model or expand, write today for 
complete specifications on Janitrol 
Heavy Duty Unit Heaters. 


SURFACE COMBUSTION CORPORATION 
TOLEDO 1, OHIO 








Janitrol Unit Heaters, 
both floor and suspen- 
sion type, equipped 
with propeller fans or 
blowers are available 
in a wide range of 
sizes with AGA input 
ratings of 50,000 to 
450,000 Btu per hour. 





Unit Heater 
Blower Type 
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Propelier Type 


r 





Photo shows back view of heater with cover plates removed 
to show motor installation and drive to individual blowers 
for each section. Note solid base channels, the general rug- 
ged construction and solid bracing for maximum strength. 
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Unit Neuter 
Heavy Duty 
Floor Type 
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Floor Type 
Blower Unit 


VENTILATING 














VISIT AAF EXHIBIT 


Booths 18-19 
International Heating & Ventilating Exposition 
New York City, February 2-6. 
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shows surprise saving 


for jewelry store 


OST users of AAF filters obtain some 

unforeseen benefits from super-clean 
air that represent worthwhile savings. The 
Bromberg Company, Birmingham, Ala., is 
no exception. One of the South’s leading 
retailers of fine jewelry, silver and home fur- 
nishings, this company occupies a new store 
built shortly after the close of the war. The 
air conditioning system includes AAF Elec- 
tro-Cell Electronic Precipitators. 


The obvious advantages of filtered air are 
many for a store of this type. Freedom from 
dust, dirt and smoke means less cleaning 
and maintenance of store fixtures and in- 
teriors— merchandise is protected against 
soilage and there is less danger of damage 
resulting from frequent cleaning. 


But here is the surprise saving. Formerly, 
polishing silver was a full time operation. 
Now the silver retains its sparkle and lustre 
much longer and polishing has been reduced 
to a part time job. This jewelry store is but 
one example of the many small businesses 
which are experiencing the benefits of elec- 
tronic air filtration. Every business, regard- 
less of size, can benefit from clean air. 


Architects and Consulting Engineers are 
assured of satisfied clients when they specify 
AAF Electronic Precipitators. American Air 
Filter offers a complete line of products to 
meet every air cleaning need. For complete 
catalog data contact your local AAF Repre- 
sentative or write direct to: 


AMERICAN AIR FILTER CO., INC. 


294 Central Ave., Louisville 8, Ky. 


In Canada: Darling Bros. Ltd., Montreal, P. Q. 


AIR FILTERS 


AND DUST CONTROL EQUIPMENT 
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“Champion material’... that’s what fight fans 
thought of Benny Leonard back in 1917... 
Carefully studying his opponents’ styles, he 
made a science of boxing. And a champion he 
proved to be! One of his outstanding perform- 
ances: the hard-hitting, evenly matched bout 
with Featherweight Champ, Johnny Kilbane 
... when, with a split-second timed blow in the 
third, Leonard became the first fighter ever to 








HAMPION 





























Reproductions of this illustration, 
suitable for framing, are available 
upon request. Write Dept. ¢ 


kayo the crafty Clevelander! Prize: the Feather- 
weight Title—and a purse of $20,000! 


And “‘champion material’? is what makes 
WHEATLAND’S scientifically designed fine 
steel pipe...serving the plumbing, heating, 
air-conditioning and irrigation needs of farms, 
homes, and industries all over America... the 
success it is today! Prize: The confidence, faith, and 
goodwill of the men who build and make America! 
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Lidbed sala 


1633—First brewery in America was 
built in New York City near what is 
Wall Street. Our Founding Fathers 
fostered this “beverage of moderation” by 
low taxes on domestic beer. 


now 


Here's anothe: 
Motor .. 
bronze bar rotors 

statically 


precision-built Howell 


. industrial type with copper or 
. specially insulated 
and dynamically 


balanced 
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2 1842—Lager beer arrived 

years demand far exceeded supply 
Improved methods of bottling, capping and 
handling that were to make brewing “big 


business” were still to come 


Siamese 


HOWELL ELECTRIC MOTORS CO., 
Manufacturers of Quality Industrial Type Motors Since 1915 


1948 


and for 


» 1915 


Howell 


of low-cost 
bottling 


electric made 


beer 


power 


possible, upped 


cut costs srewing boomed! 





Today—Beer has won a 
place in the hearts of mil- 


lions of Americans. 


Howell 
tors help 
this 
million 
ally. 


industrial-type mo- 
modern breweries 
turn out over 800 
bottles of beer annu- 


like 


In other industries, too, pre- 
cision-built Howell Motors are 
an important source of power 
for pumps, conveyors, fans and 
machine tools. 


you using Howell 


Are 
> 


motors? 


toe 


 & . ee 
: 
& 


industrial-type 
Band" motors appeared. The advent 


HOWELL, MICH. 





“Red 


modern 
production 
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the installation 


THERE 1S A DUNHAM SYSTEM TO TAKE CARE 
OF IT—DUNHAM PRODUCTS TO MAINTAIN IT! 


Dunham Baseboard Convectors are easily installed, take 
no more space than the baseboard. The piping is on the 
inside of the baseboard spreading the heat along the 
inside of the outside walls. Every room, every corner; 
even the floors in houses built without basements, are 
assured of comfortable temperatures. Finned radiation 
concealed behind the attractive baseboard with concealed 
louvers, is engineered to keep walls clean and decorating 
costs to a minimum. The Dunham Baseboard method of 
heating provides a blanket of warmth for the home using 
either hot water or steam. Bulletin 639H with complete 
details will be sent on request—C. A. Dunham Company, 
400 W. Madison Street, Chicago 6, III. 


The Dunham Differential Vacuum Heating System has 
the important advantage of sure immediate and automatic 
control or room temperature under all weather conditions 
including sudden and extreme changes. This system, 
circulating sub-atmospheric steam, has established both 
tenant satisfaction and reduced heating and maintenance 
costs in hospitals, hotels, large apartment projects, office 
and industrial buildings. Fuel savings from 33% and 
more are commonplace. Write for Bulletin 631H and get 
the complete story on satisfactory, trouble-free Differen- 
tial Heating—C. A. Dunham Company, 400 W. Madison 
Street, Chicago 6, III. 





DUNHAM PRODUCTS 
EFFICIENT, LOW MAINTAINENCE 


BASEBOARD CONVECTORS * CONVECTORS »* 





ENGINEERED TO 
PERFORMANCE. 


FLOAT & THERMOSTATIC 
TRAPS * HIGH PRESSURE STEAM TRAPS * HEATING & VENTILATING UNIT 


ONE TUBE HEATING ELEMENT * PUMPS * PACKLESS RADIATOR VALVES 
THERMOSTATIC RADIATOR TRAPS * UNIT HEATERS 
DIFFERENTIAL VACUUM STEAM HEATING SYSTEMS 


GIVE 


HEATING MEANS 
BETTER HEATING 
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SIZE 


YOUR FURNACE Pi 


FASTE 


WITH 


TRAOE MARK 





LAMNECK FITT 


You can solve your furnace pipe and fittings 
problem faster because C&L-Lamneck fittings 
have standard dimensions with full capacities. 
They are sized right in manufacturing for accurate 
fit and ease of installation. 





The warm air gravity line -is complete. The 
Series 700 system for forced air line is now 
complete except for plenum chamber, trunk and 
large trunk fittings. 


SPECIFY C&L-LAMNECK FROM YOUR JOBBER 


CLAYTON & LAMBERT MFG. CO. 


HEATING AND VENTILATING, JANUARY, 1948 


1763 DIXIE HIGHWAY 


LOUISVILLE 10, KENTUCKY 


J) FURNACE PIPE 


AND FITTINGS 
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DUX-SULATION accomplishes much MORE 


than FUEL SAVINGS on EVERY JOB! at 
no additional cost to You! 


Insulate duct lines with the all-purpose insulation which auto- 
matically reduces power load, vibration—and also offsets over- 
loads! Absorption of sound and deadening of metallic duct 
noises are very important in every plant and office —DUX- 


SULATION accomplishes both. 
Prevention of CONDENSATION and RUST also extends the life 


of every duct and at the same time improves the general 

appearance of your duct lines. 

Reduce number of joints and By stepping up the efficiency 

improve the general appearance a : of all your bare metal ducts 

of the entire Duct System. —— NS. with Dux-Sulation, the actual 

_ (tem cost of the installation is paid 

back to you time and again 

with decreased plant operat- 
ing costs year after year. 


DUX-SULATION — IDEAL FOR 
ZONE CONTROLLED OR 


| MULTIPLE UNITS ats Now available for prompt shipment! 


Confining the desired tempera- 
tures inside of the Ducts permits 
a more economical Duct layout. 


Maintain the System-Balance by ; : Conserve metal by 


completely insulated separation of reducing Duct area 


Hot, Cold and Ventilating Ducts. BS and insulate to make 
up the efficiency. 


DUX-SULATION — HOLDS EVEN 
TEMPERATURES FOR WIDELY 


SEPARATED AREAS 
ALL-PURPOSE 
Don't let warm Duct Lines run- 

DUX-SULATION ning through unheated or un- 
DUX-SULATION is a flexible excavated areas pull down the 
‘ : “ fs Duct System temperature. 
insulating felt, made 14” and 
1” thick and is put up in an e Rapes Es, saiee daae sions 
easy-to-handle Roll, 36” wide, PREVENTS — PREVENTS 

ee ; . NOISE TRAVEL : CONDENSATION 
containing 100 square feet. Special adhesive for securely ee AND RUST 
cementing the insulating feit onto the metal and Asbestos-faced 


Tape for covering the joints and corners, comes with each Roll. 
Prevent noises from one 


area being communicated 


Write today for illustrated Bulletin No. 401-V. whe ether arene, olleta, 


studios, apartments, etc. 


GRANT WILSON, NC. ; 


141 WEST JACKSON BLVD AT LA SALLE ST CHICAGO 4 HL Get extra services by ordering DUX-SULATION 
22nd Floor. Board of Trade Bid ~ Wahash 4270 
. . from your local supply house 


THROUGHOUT CANADA — Atlas Asbestos Co., Ltd., Montreal — Toronto — Winnipeg — Vancouver 
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ANEMOSTAT PRESENTS THE 


NEW Universal AIR DIFFUS 


es te 


rT 


These smoke test photographs show three of an infi- 
nite variety of air patterns available with the new 
Type C-1 Anemostat. A slight turn of the knob raises 
or lowers the third cone thus varying the air dis- 
charge from a draftless horizontal pattern used 


OTHER IMPORTANT FEATURES! 


Employs basic Anemostat Aspiration principle @ Designed for 
heating, ventilating, cooling . . . in any combination. Adjustment 
may be varied to meet changing conditions of room occupancy, 


TYPE C-] 


a 
aft Bw 


ANY DESIRED AIR FLOW PATTERN WITH THE TURN 


’ ; f 
koe” 


primarily in cooling, to an intermediate downward 
pattern used in ventilating or to a direct downward 
discharge used in heating. The C-1 Anemostat func- 
tions equally well whether installed flush to ceiling 
or on exposed duct work, 


WRITE FOR BULLETIN which fully 
describes the new Type C-1 Anemostat 
. an unusually versatile device. 


seasonal weather variations or special conditions. @ System Bal- 
ancing is far easier because direct CFM readings can readily be 


taken in the neck of the Anemostat as the inner assembly is instantly 
removable. @ Newly designed method of fastening inner assembly 


REG. U.S. PAT. OFF, 


to outer cone cuts installation time by two-thirds. @ Automatic DRAFTLESS AIR-DIFFUSERS 


or manual remote controls available. @ Provision is made for ANEMOSTAT CORPORATION. OF AMERICA 


incorporating volume control or lighting fixtures. 


. 
Pen /_ 


10 EAST 39th STREET, NEW YORK 16, N. Y. 
REPRESENTATIVES IN PRINCIPAL CITIES 











I \ Painsville, Ohio, they believe in action instead of words 
and did something about high housing costs. A group of 
public spirited citizens got together under the name of Pains- 
ville Civic Housing, Inc. with the idea of building houses that 


@ e 
| i 0 | i t e d Tl ni g veterans could really afford to buy. 


The plans called for fifty houses of the bungalow type each 
e having four-and-one-half rooms with attached garage. They 
with have no basements and the hot-water boiler for heating them is 
located in an offset of the garage. 
e . The radiant heating systems are of the floor panel type and 
N ati 0 n gd Pi é are designed to use NATIONAL Steel Pipe of one inch diameter 
p in cement floors. NATIONAL, the accepted standard for con- 
ventional heating systems, is ideal also for radiant heating. 


In addition to its easy bending and welding qualities, 
NATIONAL offers the further advantages of the Scale Free 


installed in 50 process which means that the pipe interior is clean, smooth, 


free from mill scale with minimum frictional resistance, and 
also has increased wall strength due to the extra rolling in this 


special process. These advantages, plus that of low cost 
new low-cost houses material make NATIONAL the logical choice for low cost hous- 
ing projects as well as other types of structures. 
of famed project 












Send for our booklet 
Radiant Heating with 
National Pipe. Contains 
practical information as a 
basis for planning and in- 
stalling an efhcient pipe sys- 
tem with tables for figuring 
heat requirements and pipe 
sizes. For free copy address 
National Tube Company, 
Frick Building, Pittsburgh, 
Pennsylvania. 





U-S-S Nationa Steel Pipe used in the radiant heating systems of the Painsville homes 








NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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V-300 Series Regulators are scientifically designed 
to resist corrosion from all types of fuel gases and 
are precision-built with the finest materials to insure 


continuous and efficient appliance operation. 


They control the flow of natural, manufactured and 


liquefied petroleum gases. Widely used for space, 


range and water heaters, core and baking ovens, 
fryers, dryers, and other gas-fired applications in 
homes and industry. Sizes up to and including 114” 
I.P.S. available. For larger sizes, contact factory. 

For complete specifications on gas regulators, fuel 


governors, control and safety valves and thermostats 
for the gas industry, write for new catalog 52C. 


CONTROLS 


GLENDALE 1, CALIF. 


FACTORY BRANCHES: PHILADELPHIA @ ATLANTA @® BOSTON @ CHICAGO ® DALLAS 
KANSAS CITY @® NEW YORK @ DENVER @ DETROIT @ CLEVELAND @ PITTSBURGH 
40-1 HOUSTON @ SEATTLE @ SAN FRANCISCO @ DISTRIBUTORS IN PRINCIPAL CITIES 
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A 1948 REFERENCE BOOK 





FOR—Heating Engineers— Estimators — 
Air Conditioning Engineers— Ventilating 
Engineers— Architects—Piping Engineers — 
Plant Engineers — Contractors — 

Operating and Maintenance Engineers— 


Engineering Students 


HEATING 
AND 


VENTILATING’S 


The Scope of the New 
Engineering Databook 


HEATING AND VENTILATING’S new Engineering 
Databook is an authoritative reference book pro- 
viding working data on heating, ventilating and 
air conditioning for design, installation and oper- 
ating engineers. Its time-saving tables and large- 
scale charts greatly simplify everyday estimating 
and design problems. The main subjects in the 
Databook are grouped under the following eleven 
divisions, which briefly illustrate the range of this 
valuable reference work. 


1. Heat and Moisture in Air 
2. Fuels and Combustion 
3. Piping—Sizing, Standards, ete. 
4. Air Handling and Ventilation 
5. Heating and Heat Transmission 
6. Cooling and Air Conditioning 
7. Motcrs—V-Belt Drives 
8. What the Contractor Should Know About Contracts 
9. Mathematical Tables 
10. Drafting Room Standards 
11. Terminology of the Industry. 


The Engineering Databook is filled with fundamental 
information, but its overall scope is considerably more 
than the covering of commonly used data. In addition, 
the latest information is presented on the important 
subjects shown in the following list .... 
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Important Data on 
Recent Developments 


The Heat Pump—Use of a refrigerating machine for 
both heating and cooling a building. 

Electrothermal Storage—Drawing the electric energy 
from the lines during the night and other off-peak 
hours, and storing the energy as heat in water tanks, 
to be drawn on as needed. 

Snow Melting—Circulation of hot water containing 
anti-freeze through coils embedded under sidewalks, 
steps, porches, driveways, etc., for automatic snow 
removal. 

Heating with Diesel Engines—Heating buildings by 
the use of heat otherwise wasted in the jacket cooling 
water and the exhaust of Diesel engines. 

Attic Ventilation—Pointers on proper design and 
installation of attic fans for cooling residences. 
Heating Water by the Sun—Data and drawings show- 
ing how use can be made of solar heat for heating 
domestic hot water. 

Radiant (Panel) Heating—Data on radiant heating 
by use of buried electric cables, or buried coils con- 
taining hot water, making the heating equipment in 
the room invisible. 

Basementless Buildings—Authentic data on the cal- 
culation of heat losses through concrete slabs on the 
ground and through floors over a crawl space. 

Axial Flow Fans—A thoroughgoing discussion on 
the advantages and disadvantages of axial flow fans 
as compared with centrifugal fans. 

Estimating for Air Conditioning Units—Latest short- 
cut methods for determining the size of unit air 
conditioners for cooling offices, stores and residences. 
Toxicity—Latest complete and official data on M.A.C. 
(maximum allowable concentration) of fumes, gases 
and dust, for determining ventilation quantities. 
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What You Should Know About 
the Law of Contracts 
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A most useful and unusual feature of the Engineering 
Databook is the 18-page section devoted to the law of 
contracts. This section is based on actual higher court 
decisions which apply specifically to heating, ventilating 
and air conditioning cases. In this section are dis- 


cussed: the validity of contracts, implied warranty, 576 Pages 317 Essential Tables 

technical competence, alteration of plans, extras, sub- 

contracting, substitutions, inconspicuous clauses, 193 Charts and Illustrations. 

guarantees, distinction between employee and _ con- 1 n" " : , 
The 8 2" x 11" page size provides 


tractor, and many other points covered in the law 


of contracts. Each case used as an example is one in space for large-scale, easy-to-read 
which a heating, ventilating or air conditioning con- ; : : 
tractor or engineer was involved. In addition, other charts which eliminate or greatly 


legal subjects which concern heating men are discussed, . . . 
ines Se ee eee simplify your calculations. 


DPT OD evisu 


Add 80° Canadian or foreign postage 


such as: patent infringement, real estate law, relations 
with municipalities, mechanic’s liens, withdrawals of 


bids, and “cost plus” contracts. 


The Engineering Databook will be ready for distrib- 
ution in February. Place your order now for this 
authoritative book; the coupon below—with Refund 
offer—is for your convenience. 


See eee nena een 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


| enclose $...... in check, money order or postal note (including 80¢ Canadian or foreign postage if 
necessary). Please send me a copy of HEATING AND VENTILATING’S New ENGINEERING 
DATABOOK. | have the right to return the book within 5 days and money will be refunded. 
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PRESSURE 
Lb. Per Sq. In. 





\ Aerofin is sold 
only by manufacturers | 

of nationally advertised 
fan system apparatus. | 
List on request. 
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HEAVY DUTY HEATING COILS 


Types for all Applications 


NON-FREEZE for entering air. Non-freezing, Specially designed for use where extra-rugged coil 
non-stratifying. ‘ “ 

FLEXITUBE abesrbs enpontion ond con- is needed for close control. Continuous tube type. 
traction strains. : - 

UNIVERSAL incorporates S-bends with steel Operating pressure 25 to 350 p.s.i., temperature up 
headers. 


NARROW WIDTH, straight tube for water 
cooling or flooded Freon systems. 


to 350 F. Pressed steel headers, heavy copper tubing 


ee ee ee ee and fins, galvanized-iron casings. Highly efficient. 
cold water. 
CLEANABLE TUBE with easily removed " . . 
< j Fast heating. Compact. Write for complete ratings 
DIRECT EXPANSION, centrifugal header 2 ? 
type, for Freon expanded directly into and specifications. 


coil. 


Al EROPFIN CORPORATION 6 io seuh cesses ss, Sac int. 


NEW YORK @ CHICAGO @ CLEVELAND @ DETROIT e PHILADELPHIA e DALLAS e MONTREAL 
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..» Know how good a 
radiator trap can be 


You'll know how much better a trap can work when you equip that 
vacuum or vapor system with Marsh thermostatic diaphragm radiator 
traps. You'll find that they do a far better job of ridding radiators of 
condensate and air while retaining the steam until it has fully given up 
its heat units. 


The Marsh trap operates more efficiently because it contains a dia- 
phragm that is more responsive to the very slight temperature differences 
between steam, hot water, and heated air or gases. A diaphragm ina trap 
can’t see its way; so it has to feel its way. It has to feel the difference in 
temperature between the steam (which it must retain by expanding and 
closing its valve) and the condensate, air and gases which it must elim- 
inate by contracting and opening its valve. Many years of experience and 
research have shown us how to make a diaphragm filled with a combina- 
tion of volatile fluids that gives this ideal performance. 

And the entire trap is in keeping with its diaphragm. Its valve and 
seat will last for many years, and if the seat finally becomes worn it can 
readily be renewed. Every trap is individually tested and final adjust- 
ment is made under actual operating conditions, assuring accurate Cali- 
bration and ideal operation. While primarily designed for use as a radia- 
tor trap, Marsh thermostatic diaphragm traps are also widely used for 
steam main and riser drips, indirect heating coils, and similar services. 
They are available in all patterns in 2 inch; 34 inch and 1 inch in angle 
pattern only. Conservatively rated for pressures up to 15 Ibs. Ask for 
complete details covering your requirements. 


MARSH HEATING EQUIPMENT COMPANY, Dept. U, Skokie, Illinois 


Division of Jas. P. Marsh Corporation 
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PATTERNS OF MARSH 
RADIATOR TRAPS 









LEFT HAND 
CORNER 


RIGHT HAND 
CORNER 


VERTICAL 








..- Also in higher 
pressure type 


For discharging air and condensate 
from heating coils, cookers, kettles, 
sterilizers, or other equipment 
using steam at pressures from 15 to 
100 Ibs., Marsh thermostatic dia- 
phragm traps No. 501 and 502 are 
available. They incorporate the 
same design as the Marsh radiator 
trap carried out in a more rugged 
trap, suitable for pressures up to 
100 Ibs. 
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because of S7ée Ape 


her drink is pure and clear... 


She’s the healthiest child in the world—this 
regular American kid. Pipe had much to do 
with making her strong, straight and sturdy, 
and in keeping her so. 


She drew her first breath in a modern hos- 
pital. Mile after mile of pipe made possible 
the sanitary and therapeutic facilities that 
gave her a head start over the children of 
other nations. 


Her home sets the world’s standards for 
comfort, convenience and healthful living, 
largely because of the thousand-or-so feet of 


STEEL PIPE MAKES 


pipe that provides pure water, heat and 
sanitation. 

All through her life, steel pipe in one form 
or another will help to assure her health and 
happiness. She can take it for granted-- we 
all can. 


The interesting story of ‘Pipe in American 
Life’’ will be sent upon request. 


COMMITTEE ON STEEL PIPE RESEARCH of 
American Iron and Steel Institute, 350 Fifth 
Avenue, New York 1, N.Y. 


IT POSSIBLE! 





... better living through pipes of steel for plumbing and heating purposes. 
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WING 
VENTILATING 
EQUIPMENT 





WINGFOIL SAFETY 
VENTILATING FAN 


Distinguished for efficiency and rugged con- 
struction. The new Wingfoil fan wheel moves 
maximum volumes of air with minimum horse- 
power, due largely to its non-overloading fea- 
tures. Sizes from 10” to 60” dia., with free air 
capacities from 860 to 58,000 CFM. Larger 
sizes on special order. Either direct or belt 
drive. Heavy steel guards provide safety. 





WINGFOIL DUCT FAN 


Designed to form an elbow in the duct system 
the elbow-shaped housing in a strong rectan- 
gular frame permits installation with the inlet 
n any desired position. Motor and drive are 
outside the air stream, therefore remain cool, 
clean, and easily accessible. The new Wingfoil 
Fan has a remarkable ‘‘non-overloading”’ char- 
acteristic. Sizes 10” to 60°; capacities up 
to 60,000 CFM. 





WINGFOIL DUCT FAN 


(Straight Line Type) 


Designed to form a part of any straight run of 
d The motor is mounted on an adjustable 
base outside of the housing. V-belt drive is 
ugh an air tube carried across the housing 
and supporting fan shaft and bearings. Fan 
wheel is the new, non-overloading Wingfoil 
Fan Bearings are grease-sealed, requiring 
minimum of attention. 


WRITE FOR BULLETINS 
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Slowly revolving outlets 
distribute the heated air 
continuously downward 
in a constantly changing 
direction, completely and 
thoroughly covering the 
working area 


Write for details 


L.. J. Wing Mfp.Co. 


154 W. 14th Street 
New York 11, N. Y. 
Factories: Newark, N. J. and Montreal, Canada 
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SQUARE CASING GRAVITY 
FURNACE 


NEWLY ADDED TO THIS 
POPULAR LINE OF QUALITY 


HEATING EQUIPMENT 








OM & COAL FIRED 
FORCED AIR UNIT 


& 


GAS FIRED 
FORCED AIR UNIT 





OlL COAL OR GAS 
MAMMOTH 
HEATING UNIT 




















The NEW Certified 


Square Casing Unit Gives You 


@ MORE ECONOMY 
@ BETTER APPEARANCE 
@ ENAMEL FINISH 
@ PERMA-WELDING 
@EASY ASSEMBLY 
@ HEAT CONSERVATION 
Write for our Bulletin 159-C and get full details. 


tap ode FoR 


CERTIFIED FURNACE CO. 


DIVISION OF STAINLESS & STEEL PRODUCTS COMPANY 


1000 BERRY AVE. ST. PAUL 4, MINN. 


feat 
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Washington News 


LORING F. OVERMAN 





F it be true that “little things count”, one of the 

little-discussed accomplishments of the special Con- 
gressional session which adjourned December 19 may 
prove of major interest to the heating, ventilating and 
air-conditioning industries. Both Houses passed, and 
the President signed, on December 27, legislation in- 
creasing by $750,000,000 the authority of the Federal 
Housing Administration to insure loans on housing 
construction. 

The Federal Housing Administration stopped pro- 
cessing Title VI loan applications from home builders 
late in November, when the original $4,200,000,000 
authorization ran out. Builders advocated emergency 
action by Congress to prevent a housing slump, noting 
that almost one-third of new dwelling construction is 
financed under Title VI insurance. It is under this 
plan that large apartment developments and other 
mass-housing projects are largely financed. 

FHA Commissioner Franklin D. Richards said that 
FHA field offices have been instructed to take appli- 
cations at peak volume until the entire authorization 
has been committed. Use of the funds, he said, will 
be carefully controlled by selective handling of appli- 
cations, for the purpose of seeing that a majority of 
commitments are for rental dwellings instead of sale 
units. Preference is to be given applicants who offer 
the best possibilities for producing housing at the 
lowest rental and sale prices. 


Forecast Optimistic 


Replacement of this item in the construction budget 
for 1948 makes possible some rosy forecasts—at least 
from the standpoint of dollar value of anticipated 
construction. 

J. W. Follin, assistant Federal Works Agency ad- 
ministrator, predicted a moderate rise in home build- 
ing in 1948, and a 20 to 25°. increase in public con- 
struction. Total constructions will be 7 to 9% higher 
than this year, Mr. Follin said, for a 13.7 billion- 
dollar total. 

He indicated that industrial building is likely to 
slow down, but a rise in public works will more than 
offset the dip. Federal work will be from 15 to 20% 
higher, for a $1,355,000,000 total, and state and local 
projects 25 to 30°. higher for a total of $2,345,000,000. 

Although the forecast expects an actual increase in 
physical volume over 1947, Mr. Follin predicted that 
inflated costs will keep the actual work volume 20°, 
below 1941——about equal to work done in 1922. 


Potential High 


“New construction average close of 11% of national 
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income in the decades prior to World War II, but 1948 
volume will be at approximately half that rate,”’ Follin 
said. “Basically it would seem that construction could 
be appreciably expanded, but a shortage of skilled 
workers may be a greater bar to a higher construction 
volume than any lack of materials.” 

The Commerce Department recently forecast a 20°. 
jump in total construction in 1948, but Follin pointed 
out that the department expects costs to rise, and that 
part of this increase would be simply a matter of 
higher price tags. Mr. Follin’s prediction of a 7 to 
9° rise is based on his estimate that costs in 1948 
will remain substantially at the 1948 level. 


1947 Highest 


From the dollar value standpoint, estimated total 
value of all construction during 1947 of approximately 
$12 billion, is the highest in the country’s history. 
This total exceeds even the war years and is nearest 
approached by 1942 totals of $11,521,000,000. 

There appears to be little real basis for concluding 
that building costs in 1948 will not continue to rise, 
although rumors that Congress may still crack down 
on the whole subject of inflation are not yet dead. 


Tread Lightly 


Whether this rumor will become an actuality is any- 
one’s guess, but it seems generally admitted that the 
special session of Congress handled the subject with 
kid gloves, winding up by doing nothing that will have 
any material effect upon the price-wage spiral. Also 
admitted is the promise that price controls won’t work 
without wage controls, and in an election year, what 
Congressman could be expected to alienate the labor 
vote by suggesting a wage freeze! 

Instead, with respect to both prices and allocations 
of scarce materials, Congress has taken the ‘Please, 
fellas, let’s be reasonable” attitude. Perhaps that is 
the correct one to take in this country. In any event, 
authorized by Congress is a system whereby industry 
may make voluntary agreements concerning alloca- 
tions of scarce materials—primarily steel—and the 
next step will be to see whether the idea will work. 
Until the effort is made, there is not much ground for 
a renewed appeal for powers of enforcement. 

First inkling of what industry’s suggestion will be 
was scheduled to come out of a meeting of a steel 
advisory committee with Secretary of Commerce on 
January &. The committee met at the Commerce De- 
partment on November 25, largely to explore means 
of relieving shortages which the steel industry itself 
is experiencing—-shortages of scrap and of high qual- 
ity coking coal. The January & meeting was slated to 
discuss also a means of seeing that the scarce product 
of the steel industry goes to those considered “most 
essential.” 

Objective of the Commerce Secretary is to limit the 
unnecessary uses of steel at one end of the scale, and 
to assure priorities at the other end to the most essen- 
tial users. Voluntary agreements to restrict deliveries 
to particular types of buyers can now be made legally, 
under the anti-inflation act, with the approval of the 
Attorney General. 
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Ducts made of Beth-Cu-Loy sheets deliver conditioned air to the packing room of the 


Stephen F. Whitman and Son plant. Air-conditioning by the Carrier Corporation. 


MAKING CANDY BETTER 


in Conditioned Chir 


Long known for their high-quality 
candies, Stephen F. Whitman and 
Son, Inc., guard the purity of 
their confections with modern air- 
conditioning. 

The Philadelphia manufacturing 
plant of this company operates at 
peak efficiency in atmosphere as 
clean as a sea breeze. It is air- 
conditioned from top floor to base- 
ment. Microscopic particles of dust 
ordinarily present in air are filtered 
out to assure the purity of Whitman 
products at all times. Temperature 


and humidity of the air are pre- 
cision-controlled to aid in the 
processing and handling of all in- 
gredients. 

Industrial air-conditioning in- 
stallations like this require high- 
grade, rust-resisting steel sheets 
for ducts. A considerable quantity 
of Beth-Cu-Loy galvanized sheets 
were used for the duct work in 
this plant. These sheets have a cop- 
per-bearing steel base coated with 
Prime Western zinc that means 
long service life. Contractors pre- 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Stee! Corporation 


Export distributor: Bethlehem Stee! Export Corporation 
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fer them because they are strong, 
easy to handle, and simple to form. 

Whenever you see outstanding 
industrial air-conditioning jobs 
notice how often the ductwork 
carries the Beth-Cu-Loy trademark. 


Beth-Cu-Loy 
GALVANIZED 


Steel Sheets 
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Those who depend upon deliveries of steel to the 
heating and ventilating industries will watch with 
concern the classifications of essential users expected 
to develop as a result of the steel industry-Department 
of Commerce meeting. The steel industry is indeed 
given an unwanted assignment in being asked to de- 
termine which it considers its least essential custom- 
ers. The industry does not welcome being placed on 
such a spot, yet it would appear that the industry is 
the most logical in which to attempt such voluntary 
controls. It is not only basic, but it is a relatively 
compact industry—one in which diversions from the 
program would be at a minimum. It would seem that 
if the voluntary plan won’t work in the steel industry, 
it won’t work anywhere. 

The administration can, doubtless, get similar pow- 
ers for other industries if it can show that it really 
needs them. It cannot show that until it has found out 
whether steel can be channeled effectively through 
voluntary agreements. The steel industry in indeed 
on a spot. 


Gray Markets Eyed 


Lest it be assumed that all Congressmen and Sena- 
tors, individually, are too vote-conscious to dare look 
at the facts of life, a number of last-minute bills 
dropped into the special session hopper prove other- 
wise. True, the bills were introduced with little hope 
of passage, but they do get into the record for all to 
see. Thus the voters know how the man who intro- 
duced them stands. 

For instance, there was a resolution introduced by 
Representative Macy, New York Republican, author- 
izing the Public Works Committee to probe any gray 
markets, hold nation-wide hearings, and have power 
to subpena records and witnesses. 

The House gave unanimous approval to such an in- 
vestigation “to stamp out conspiratorial practices 
which seriously undermine and threaten the national 
economy.” Gray markets, which are not necessarily 
illegal since there is no price-fixing authority, operate 
on a premium price basis in the fields of scarce com- 
modities. That such a gray market is making serious 
inroads in the construction field is claimed by the 
National Association of Home Builders. 

“There is little doubt that a gray or black market 
is constantly growing in scarce building materials as 
regular distribution is diverted,” stated NAHB. “Un- 
less this situation is cleared up it can have a very 
serious affect on the progress of home construction. 
It is hampering building now, unnecessarily increas- 
ing costs, and steps must be taken to plug up leaks in 
the supply pipe line and keep it flowing.” 

In another stab at the price situation the Senate 
banking Committee voted to hold hearings on a bill 

Senator Capehart, Indiana Republican, to freeze 
prices temporarily at levels that prevailed December 
As drafted, the measure would, among other 
ings, stipulate that no used car could be sold at more 
than the price of a new one of the same make and 
model. 


These and other last-minute gestures of the special 
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session indicate that Congressional patience may be 
wearing a little. thin, and that if things come to a 
showdown, Congress may take the bull by the horns 
and do what its members think should be done, re- 
gardless of political threats. This was done when the 
Taft-Hartley labor law was passed, but few Senators 
or Congressmen have yet had an opportunity to find 
out whether this action will cost them votes. 


Taft-Hartley Pay-off 


Although it will not be new to those at the manage- 
ment level to read again that now is the time to in- 
form employees of the provisions of the new labor 
law, the subject is so important that it bears repeat- 
ing. Surveys among employees—both union and non- 
union——have indicated that rank and file workers are 
heavily in favor of most of the individual provisions 
of the new labor law, but that when the law is men- 
tioned as a whole under the Taft-Hartley title, they 
are almost unanimously opposed to it. 

Three nationally known research organizations 
Gallup Poll, Opinion Research Corp., and McFadden 
Publications, Ine.—report recording this paradoxical 
reaction. Explanation is that labor union leaders ap- 
pear to be continuing their drive to have Labor think 
of the Taft-Hartley Act as a slave labor law, without 
giving rank-and-filers a chance to digest the individual 
provisions, many of which offer the worker distinct 
advantages. Significantly, the sentiment against the 
slave labor law is sufficiently strong that many unions 
may advocate amendment or actual repeal. 

Chances are that tens of thousands within the 
H & V industries—at both management and employee 
levels—-would like to see individual provisions of the 
new labor law remain in effect. Needed is an educa- 
tional campaign to convince employees that the labor 
law which they say they don’t like, is merely the sum 
total of the provisions which they have indicated they 
do like. 


Oil Coordinators 


With many wondering whether government-re- 
quested voluntary controls will work, the oil industry 
has jumped the gun by requesting appointment of 
emergency fuel coordinators as one step toward over- 
coming fuel shortages developing in some areas. Gov- 
ernors of 28 states have been requested to appoint 
such coordinators. The request was addressed by 
Senator Tobey, New Hampshire Republican, chairman 
of the Senate Interstate Commerce Committee sub- 
committee on coal and oil shortages, at the suggestion 
of an oil industry committee appointed by the senate 
committee. 

The industry group proposed that coordinators be 
appointed in states where shortages develop, to handle 
problems of distribution, particularly between sup- 
pliers and distributors. The coordinator would step in 
where distributors could not obtain sufficient fuel oil 
to meet their requirements from suppliers who had 
furnished them in the past, and in the cases of dis- 
tributors who had no regular or “historical” suppliers 
prior to chis year. 
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MAXIMUM EFFICIENCY FOR STEAM HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 





JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 


The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 


Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S.A. 
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NATHAN N. WOLPERT 


Associate Editor, Heating and Ventilating 


Completely sealed, acoustical laboratory is provided 
with special ventilation and air conditioning features. 


NTERESTING problems in the handling of condi- 

tioned air had to be solved for the soundproof test 
room of the Bell Telephone laboratories that was re- 
cently placed in service at Murray Hill, N. J. Sound 
vibrations are so completely controlled by building 
design, acoustic treatment and a sound trap through 
which the ventilating air passed, that standing in the 
center of this ‘dead room” is equivalent acoustically 
to being at some point in the air several miles above 
the earth. Only fluttering ribbons at the air outlets 
are indications that air is being discharged into the 
room. 

The room itself measures 38 by 45 ft and has a 
38 ft ceiling. However, the acoustic treatment given 
to this room reduced the actual room measurement by 
10 ft on each side, as well as the room height. 

The building has a brick wall 2 ft thick. Separate 
from this is the frame work which supports the spe- 
cial wire net floor. A 3 x 3 in. T is welded on a 14 in. 
wide flange beam which, in turn, is welded at the cor- 
ners and is supported on columns separate from the 
supports for the building walls. Beams on the long 
span of the room are 300 lb per ft and on the short 
span, 228 lb per ft. 

For testing purposes, it is desirable that the techni- 
cians and the testing equipment be in the mid-point 
of this room. However, a solid floor or platform could 
not be used as that would block sound waves estab- 
lished in the room from utilizing the full cubical con- 
tent of the room. Therefore, a floor constructed of 
wire mesh was installed in a special manner so as to 
be acoustically transparent. 

Holes drilled at 2 in. intervals along the T-beam 
were used for weaving the 19-strand airplane control 
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Trapping Sound in Ventilat 


cable wire from one end of the room to the other. 
This 5/64 in. diameter wire is fastened to the beam 
at each end through a spring and turnbuckle arrange- 
ment so that a 250 lb tension is given the wire. Woven 
through the wires running the length of the room are 
those stretched the room width. 

All six faces of the room are given special acoustical 
treatment consisting of cells made up in turn of glass 
fiber in long tapering wedges. A discussion of the 
acoustic design is out of the province of this article. 

Let us consider, instead, the manner in which this 
large room of 27,000 cu ft is ventilated, cooled and 
heated. The chief problem was how to deliver air at 
600-800 fpm velocity, dust-free and air conditioned, 
so that it would be distributed into the room without 
any sound. 

The wall construction of the “dead room” consists 
of the 2 ft thick brick outside wall followed in order 
by the following: 6 in. of open egg crate construction, 
and 9 in. of fiber glass. This wall of fiber glass as 
well as the 6 in. egg crate is part of the 5 ft wedges 
in the cells for acoustical treatment. Heat transmis- 
sion loss or U factor through the wall and its insula- 
tion was computed at 0.05 although in practice it 
worked out closer to 0.03 Btu per hr (sq ft) (F). 


Temperature Control 


The room was designed for summer temperatures of 
80 D.B. 2 and 40% R.H. + 5%; in the winter, with 
an outside temperature of OF, 75 D.B. + 2 and 40% 
R.H. + 5%. Because of these design conditions, con- 
siderable attention was paid to the question of mois- 
ture condensing on the inner surface of the brick wall 
during cold weather. At first, some thought was given 
to a plan for heating the air between brick wall and 
the fiber glass wall, but this was abandoned because 
of the very high operating cost. Because the sound 
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Fig. 1. Room during construction. At the left is part of the 

ventilating duct to the outlet. The framework to which 

this and the insulating cells are attached is free from the 

brick wall. In the background can be studied details of the 
cells hung from the ceiling. 


insulation used also has a high heat insulating value, 
there was no chance of keeping the inner masonry 
face high enough in temperature to prevent condensa- 
tion on zero degree days even though the masonry 
wall is 2 ft thick. 

To safeguard against this condition, a humidistat 
was placed in the dead air space between the outer 
wall and insulation, and the instrument set at 95% 
R.H. to override the room humidistat, and to cut off 
the humidity control until such time as the safety 
humidistat on the outer wall permitted return to 
normal control. 

In winter when humidity back of the wall reaches 
95° R. H., the system draws 100% outside air which 
is heated and then delivered to the room to lower the 
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room dew point. The 406. R. H. is sacrificed until 
outdoor conditions permit. 

It is interesting to note that after the acoustical 
wedges were installed on all six surfaces of the dead 
room, the microscopic air spaces between the glass 
fibers contained moisture so that after the room was 
completed, it required a month of operation to free 
the fiber insulation of its entrapped moisture. In re- 
verse, the porous acoustic material acts as a sponge 
to cushion against sharp changes in humidity. 

On one of the walls of the dead room near the ceil- 
ing, are two air outlets which together discharge 
1,800 cfm of tempered air. Each outlet measures 24 
in. by & in. to conform with the standard acoustical 
cell size of 2x 2x 5 ft. To provide for quiet and wide 
dispersion of air into the room, the outlet consists of 
a number of parallel streamlined blades, made of 
acoustic felt % in. thick. The duct work which is 
lined with air acoustic sheets is sized for an air flow 
of from 600 to 800 fpm. 

Before the air is delivered to the supply duct, it is 
filtered three times. The first, spun glass throw-away 
type filters remove the large particles of foreign mat- 
ter in the air; the electrostatic filter takes out the 
very fine particles; paper filters, installed as a pre- 
cautionary measure are designed to function should 
plate cleaning or vibration cause dirt particles to fall 
from the electrostatically charged plates. 

The air return is on a wall near the floor line. Both 
the supply and return lines are carried as adjacent 
lines to the apparatus room. To obtain a good under- 
standing of air movement to and from the room, and 
the equipment involved, see Fig. 2. 

In a separate room are located the air conditioning 
equipment, heating and cooling coils, humidifier, 
filters, fan and sound trap. Steam at 5 lb pressure is 
supplied to the heating coils from a heating plant 
which supplies the group of buildings. 































































































- MIXING DAMPERS FOR 
_ TEMPERATURE AND 
Pr thm {| HUMIDITY CONTROL 
AIR FILTER aia 
BY PASS ——+| MAX.-ISOO CFMr6 = Temp CONTROL VALVE 
MAX.-1000 CFM | MIN-800 CF "= anee 
MIN.- 300 CFM PREHE ATER = nk a tlQuid LINE SOLENOID 
: |G) TO S-HP_ REFRIGERATION 
SUPPLY AIR" 1600. CFM}—{_ PAN ce DRECT wy [pe } CONDENSING UNIT 
v COOLING ~ | - a PRESSURE OPERATED BACK 
7 IN DUCT comas 7 PRESSURE VALVE 
DUCTS TO ROOM! THROWAWAY 1 VALVE FOR SUCTION 
FILTERS ~ PRESSURE CONTROL 
RETURN AIR-1800 CFM|—{e4,, , + PREHEATER 
7 rs ap] 3) MIN. FAN AIR INTAKE 
E \—|| 400 CFM 
PRESSURE RELIEF ” | ; 
DAMPER FOR | MIN. 0-400 CFM 
RETURN AIR ~ MAX. 1800 CFM 





6 EXCESS FAN AIR INTAKE 
—\—| 1400 CFM 


Fig. 2. Diagram of air flow. 
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Fresh air passes through a tempering or preheater 
coil and then mixes with the return air as indicated 
in Fig. 2. It passes through a cooling coil connected 
to a 5 hp refrigeration unit for cooling and dew point, 
through mixing dampers for temperature and humid- 
ity control, and to the fan serving the supply duct. 
3Jecause of the high resistance losses through the 
acoustic filters, it was necessary to have separate 
fans for the supply and return lines, each handling 
the total quantity of air supplied to the system. When 
the dead room is in operation with all the doors closed, 
the air supply to the room and the air return from 
the room are equal because the room is tight. 

A weighted control pressure relief damper (damper 
1) on the return fan, see Fig. 2, permits bleeding out 
about 400 cfm when there is 400 cfm fresh air taken 
in through fresh air intake, damper 3. However, 
when the main door to the dead room is open, 
damper 1 may not exhaust any air as the out leakage 
through the door offsets the fresh air taken in 
through the system. Damper 1 also ties with damper 
4, the excess fresh air intake and return damper 2. 
Both dampers 2 and 4 are tied together to permit 
using fresh air for purging the room air of odors, 
if ever that is necessary. At that time damper 1 
relieves the full 1,800 cfm. Mixing dampers 5 and 
6 permit drawing air through the conditioning appa- 
ratus or through the by-pass to maintain temperature 
and humidity control. Fig. 2 also shows the minimum 
and maximum air quantities for each of these paths 
which permits cooling, heating, dehumidifying, inde- 
pendent of each other. Control of temperature and 
humidity is maintained by a return air thermostat 
and a return air humidistat which control dampers 
5 and 6, the operation of the refrigeration apparatus, 
reheater coil, and the operation of the pan humidifier 
in the by-pass duct. 

Before the air enters the supply duct, it passes 
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Fig. 4. Section of the sound trap with the cover removed. 


through a sound trap to filter out fan noise. Details 
of the sound trap construction are shown in Fig. 3 
and 4. Air passes through a 12 in. diameter duct 
centered in a 3 x 3 ft wall. The end of the duct is 
flared slightly. Baffle walls are placed at calculated 
distances that were determined by the frequency of 
the vibrations that it was desired to absorb. The 
baffle walls form plenum spaces that prevent the 
transmission of sound vibrations at frequencies not 

normally attenuated in less critical installations. 
Following the last baffle wall are sixteen 9 x 9 in. 
20 gauge galvanized ducts 12 ft long with acoustic 
lining forming acoustic cells to absorb the normally 
audible sounds before the air supply reaches the duct 
leading to the dead room. Construction of the sound 
trap for the return air is similar except that direction 
of air flow is reversed. The housing for the sound 
trap is constructed of double reinforced concrete walls 
with air space between to prevent machine room air- 
borne noise to enter the 


BUILDING WALL ducts after the acoustic 
treatment. 
I Wolff and Munier, Ince., 


New York City, were the 
engineer-contractors of this 
° installation. 


9"x9" 20 GAUGE GALVANIZED DUCTS 
WITH ACOUSTIC LINING 





Fig. 3. Details of sound trap 
construction. 
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Plan for the Buyers’ Market 


BERNARD LESTER 


\ NY falling off in inquiries yet?” This question, 
\. asked me recently by an air-handling equipment 
sales engineer, emphasizes two startling conditions. 

First, the matter of future inquiries. Anybody can 
safely answer, “Yes, inquiries will fall off, and it may 
not be so long”. The headaches of getting apparatus 
to sell—getting the job cleaned up—will be replaced 
by headaches to come in getting profitable orders to 
work on. Statistics show that in a majority of the 
years since this century started factories have needed 
work. Today’s market is sure to become a buyers’. 

Second, the matter of the inquiry itself. Since the 
time the war started most of us have come to count 
on the inquiry that floats our way. The urgent ap- 
proach has been from the buyer to the seller. For the 
most part we have not had to discover the prospect 
and convert him into a purchaser. Prospects came 
after us. Often we had to dodge them. Business-get- 
ting ability naturally has become dulled and stagnant. 

Never before have greater opportunities existed for 
sales engineers in this field. We often fail to realize 
the extent to which people are becoming conscious of 
a comfortable environment. Everywhere all men and 
women at work, at play and in travel demand a higher 
standard. The future therefore is bright. But not 
for the order-taker. 

In preparing to meet this changing market, we must 
recognize what successful sales engineering is; what 
motivates and revitalizes the sales engineer, how he 
can condition himself for the future. 

Equipment lying idle on the shipping platform 
whether it be fan, boiler, compressor, evaporator, or 
control is useless. It must be engineered. It must be 
installed. It must be put to work. 
engineering skill must be sold. 

This is the job of the Sales Engineer. He is the 
man who turns the work of the designer and manu- 
facturer into an actual installation profitable to the 
user. Sales engineering combines in a peculiar way 
technical acumen and promotional ability. We might 
say the Sales Engineer has two eyes—an engineering 
eye and a sales eye. One of these possesses the ability 
critically to analyze a technical problem and devise a 
practical solution. The other grasps the commercial 
situation and the qualities of human contact. Both 
eyes are fixed on one result—profit and advantage to 
the customer. Beyond fact-knowledge, evaluation and 
logical conclusion, is promotional ability—the ability 
not only to imagine all the aspects of the completed 
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installation which will benefit the customer, but to 
present and dramatize them in a true light so that 
they are plain to him. 

In recent years creative sales engineering has be- 
come almost a lost art. Inquiry selling— order taking 
—has become the standard. Hunting for prospects, 
formulating a systematic selling plan based on cal- 
culated dollar results, employing every resource avail- 
able—these must be not only revived but improved. 

A few years from now we will be wondering why 
some manufacturers and some engineering contractors 
jump ahead in a difficult market. It will be because 
wise managers and wise sales engineers are planning 
now for the change to a buyer’s market. What is done 
now will determine what happens later. What action 
now will show the greatest results later? 

First, I believe, is a study of prospective sales oppor- 
tunities. This may be national in scope or limited to 
a local area. It may relate to one or a few industries, 
classes of purchasers, or a specific application sold to 
many. In what field will future business be? From 
whom is the business to come? The object, of course, 
of sound sales effort is to get the most business in 
profitable items at the least expense. A dollar’s worth 
of business from one may be worth less than the same 
volume of business from another. Only those seriously 
studying the market will discover the enormous 
changes taking place, and enable the seller to select 
spots of greatest opportunity. 

Second, successful installations—jobs well done— 
are the best non-payroll salesman. Many a manufac- 
turer has lost sight of the apparatus he has sold. One 
of the first jobs is to see that installations already 
made are working right and continue to do so. 

Third, study the individual purchaser and prospect. 
Some will expand or rehabilitate while others will con- 
tract. Concentrate on possibilities, swinging the sales 
effort in that direction. Successful selling is selective. 

Fourth, get acquainted with changed customer per- 
sonnel. Thousands of shifts are being made. Faces 
are rapidly changing. New individuals influencing 
business crop up. 


Fifth, many sales tools are worn and weak. It may 
be pricing information, salesman’s literature, custom- 
er’s literature, service facilities. The salesman in the 
future must have up-to-date sales tools. 

All five points indicate the need for a re-evaluation 
of sales thinking and sales methods. They emphasize 
the necessity of sales engineering training. 
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Natural Convection in Panel Heating 


J. R. CARROLL, JR. 


Instructor in Mechanical Engineering, University of Illinois, Urbana, III. 


Results of an investigation into the many equations 
and charts that attempt to explain heat transfer 
effects in panel heating. The article summarizes 
results of investigators who in turn have correlated 
the data of others before them. 


have been many equations, graphs, and 
presented that attempt to explain heat 
transfer effects such as occur in panel heating. Some 
have been based on actual test data and some on 
Most of the test data available, 
however, have been based on relatively small and high 
temperature sources such as wires and pipes at steam 
temperature and above, rather than large low temper- 
ature 


| ltetrig 


charts 


theoretical analysis. 


panels such as a wall, floor or ceiling at 80 to 
120F as found in panel heating. Therefore, until such 
research data are available on these large low temper- 
ature sources, it is necessary to fall back upon theoreti- 
cal extrapolation of the more reliable data into the 
size and temperature range intended for use. 

This article is the result of a preliminary investiga- 
tion before actually conducting tests on typical panels 
to determine their heat transfer characteristics. As 
the title implies, it concerns only one of the methods 
of heat transfer that actually occur. 
been 


The others have 
be reported later. The 
method of investigation was to draw together the re- 
sults of 


investigated and will 
various investigators on natural convection 
and analyze and replot the data on a common basis. 
From this analysis it was possible to pick one investi- 
vator’s results as being average of the group and then 
to transpose his results into a usable form. This sum- 
mary does not attempt to report the multitude of in- 
formation available on various shapes, sizes, and con- 
ditions. Rather, it will summarize the results of those 
investigators that have correlated 
the data of the others before them. 


difficult to control and to measure, and almost impos 
sible to keep within definite channels even with th: 
best insulators. It is difficult to obtain accurate tem- 
perature measurements to determine its intensity. 

Sensible heat transfer may be defined as that form 
of energy which is transferred due to a temperature 
difference. It may be transferred from a high tem- 
perature region to one of lower temperature but never 
from a low temperature region to one of higher tem- 
perature. This transfer may be accomplished by one 
or more of several different methods (conduction, con- 
vection, and radiation) and it is one of these methods, 
“free” convection, which is discussed here. Actual heat 
transmission is not that simple, being a combinatior 
of these processes and sometimes not easily separated. 
In any case, the problem involves the development and 
application of certain laws which govern the separate 
processes, and empirical data developed and determined 
throughout the years. 

Convection is the transfer of heat from one part of 
a fluid (air) to another part by the mixing and dif- 
fusion of the warmer particles with the cooler. Specifi- 
cally, if a heated vertical surface is exposed to the 
cooler air in a room, the density of the air near the 
surface will become less than that of the main bod) 
Heat 
is conducted through the air film on the surface and 
is carried 


of air and the less dense air will tend to rise. 


convection 
Although both conduction and convection are involved, 


away by mass motion or 
the process is called natural or free convection. This 
is differentiated from forced convection in that there 
is no external motivating force, such as a fan, moving 
the air past the surface. 

The equation used to express the time rate of heat 
transmission by convection is: 





It is not intended that this in- 


Table 1— Short Summary of Free Convection Equations 





vestigation will give the final or 

correct answer. That will come . — Percentage 

only after reliable test data are q Btu Per (HR Sq Ft Relationship 

collected on models as well as Investigator 

actual installations. It does, how- 7 Floor Ceili: 

ever, give a target, or show the Floor Wall Ceiling Wall Wa 

path that the test data are ex- 

pected to confirm and it does point A Nusselt, Henky 0.48 0.38 92 0.22 4g 1.26 0.58 

out very forcefully the problems Hottinger, Giesecke 

involved. Bb Adlam not reducible to a single Oo 0.60 

Heat is a basic form of energy exponential equation 

which appears in all transforma- & Wilkes, Peterson 0.83 61:12 0.50 61:12 0.38 61:00 1.66 varies 

, i : : err DR 33 99 4) r pl 97 -Q 

tions from one form of energy D King 0.28 A — 4 — 1.27 0. 

. . *Adams 0.38 25 (0.27 A= 0.20 4! . 0.74 

into another. It is measurable KE McAdam: ee etl a1 ae 
; ee : , I Heilman 0.32 6):** 0.25 g' =" 0.16 6! 1.28 0.64 

only in terms of its effects, being 
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Fig. 1. Correlation of data on free convection in gases and 
liquids—from King. 


In graph, ‘‘a”’ represents the fluid properties in the 
modulus (P,.) (G,). 


q, h, Ad 


heat transmission by convection, 
Btu per hr 


in which q 


h, unit convection conductance, commonly 


known as the convective heat transfer 


film coefficient, Btu per (hr) (sq ft) (F 
A area of surface, square feet, 


4 temperature difference between surface 


and main body of fluid, degrees F. 
The value of h, depends upon a number of factors: 


1) Phase—The h. involved in panel heating is that 
in which the fluid does not change phase, 1.e., it 
remains either a liquid or a gas. 

2) Turbulence—h, increases as the turbulence of the 
air stream increases. 

3) Temperature difference—h, increases as the tem- 
perature difference between the fluid and the sur- 
face increases. 

{, Direction h. depends 
upon whether the flow is 


) 


parallel to, or normal to 


the surface and has the 





largest value for a hor- 
izontal surface facing | ee eee ee ee 


ipwards 


A 


) Fluid properties h. de- 
pends upon the type of 


fluid, its pressure, and 1—_1__t 
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its temperature level. 
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Surface properties h 
depends upon the sur- 
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face conditions as flat or round, smooth or ro igh, large 
or small. 

It is clearly evident that it is this value of h,. that 
must be determined for any given set of conditions. 

Heat transfer by convection, and particularly free 
convection, depends on so many variables that it is 
difficult to compare and correlate the various investi- 
gators’ results into one simple statement or equation 
By means of dimensional analysis, the factors involved 
can be arranged in certain characteristic dimensionless 
groups, which are generally accepted and are com- 
monly used in the literature on heat transfer. Correla- 
tion of the results of an investigation, and between 
the results of different investigators, can then be ae- 
complished by writing equations involving these 
groups. The dimensionless groups used are: 


h_I, 
N Nusselt number, 
k 
uC 
Pr Prandtl number, 
k 
L?5*Bg4 
Gr Grashof number, 


i” 


In these dimensionless numbers: 


h unit convection conductance, commonly known 
as the convective heat transfer film coefficient, 
Btu per (hr) (sq ft) (F 
[, characteristic linear dimension (‘diameter of 
wire, height of plane), feet 
k thermal conductivity of fluid, Btu per (hr Sq 
ft) (F per ft 
p density of fluid, pounds per cubic foot 
3 coefficient of thermal expansion of fluid 1 F 
absolute 
iu absolute viscosity of fluid, lb per (ft hr 
4 temperature difference between surface and 
main body of fluid, F 
C specific heat of the fluid (at constant pressure 
for a gas), Btu per (lb F 
Y acceleration of gravity, ft per (hr 


Analysis by King 


One of the best analysis of the subject is that pre 
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Fig. 2. This is an enlargement of the working range as charted by King. 
Values of the 


modulus “a” and conductivity ‘“k” for air. 
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Fig. 3. 
McAdams. 
from Giesecke. 


sented by W. J. King! in 1932 in which he correlated 
the results from many different investigators’ as shown 
by the single curve in Fig. 1. 
plotted against (Pr) (Gr). The symbol a is used to 
represent the fluid properties involved in the modulus 
(Pr) (Gr), and its value is given in Fig. 2 for air as 
of the fluid temperature. King 
states in his paper: 


The curve shows Nu 


a function average 

“The curve of Fig. 1 was derived from correlations 
for horizontal wires and cylinders in various gases and 
liquids by Nusselt, and for horizontal wires and cylin- 
ders in several gases, and vertical planes in air, by 
Fishenden and Saunders. It is supported by several 
hundred points, computed from the data reported by 
a score of observers, which are omitted here to avoid 
overloading the figure. It should be noted that a has 
the dimension 1/ (ft.“ x F), 
plotted in Fig. 1 are dimensionless and have the same 
It is quite 


whereas the quantities 


values in any consistent system of units. 
remarkable that the free convection data for such a 
wide variety of conditions should be represented so 
It applies to a fine 
horizontal wire in a viscous liquid, such as glycerin, 


well by the single curve of Fig. 1. 


as well as to a tube in hydrogen or a large vertical 
plane in air. It may reasonably be assumed that this 
curve can be used to obtain the approximate value of 
the heat-transfer coefficient /. for any type of free 
convection problem, so long as the fluid flow is not 
restricted or impeded. It does not apply to convection 
in narrow gaps or ducts, or from large horizontal sur- 
faces, particularly a warm surface facing downward. 

“For the higher values of aL* 4, the curve of Fig. 1 
has a slope of 1/3. This means that an equation can 
be written in the form: 


h.L 
C,(aL*¢ 
k 


The value of the constant C, is 0.13, so that the for- 
mula for large surfaces of any shape in any fluid is: 
h 0.13k a!/%91/3 

“Further down on the curve the slope is continually 


changing, which means that it is not possible to write 
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(left), Coefficient for plane surfaces in various positions—Griffiths and Davis, from 
Fig. 4. (right), Free convection coefficient for surfaces in various positions— 


a single exponential formula for the heat transfet 
coefficient when the latter is affected by the size of the 
body. However, over a limited range of the variables 
the slope is nearly constant so that an appreximate 
equation may be written for any part of the curve. 
“Although there are considerable discrepancies in 
the data reported, an average value of the free-convec- 
tion coefficient for such as 


large vertical surfaces, 
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Fig. 5. Heat emission by free convection from surfaces at 
various temperatures—from Adlam. 
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This paper by King is of particular value in that it 
shows that one equation cannot. be used for all condi- | 
tions of free convection. Only over a limited range of 
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conditions can one equation represent the situation. 2 . 7 AT £ 
The range which panel heating is concerned is assumed = Py a . 
to be in the upper region where the slope is 1.3. = , 

One of the greatest controversies in the literature i O} 
is what to use for the factor L, which is contained in > a a / 
both of the quantities plotted in Fig. 1. It is generally , Ay va NOT Tine R GIESECKE 
stated that L, either vertical or horizontal, should be 2 e+ —_+—+*_ 4 +4 6 rnd mp ecreneon 
limited to 2 ft since any greater dimension has a $ i if D -KING 

Bae . . Wd E Mc ADAMS 
negligible effect on the unit heat loss from a body. i 4 F - HEILMAN 
This may or may not be true in a large body, 100 sq ft w | y | 
and over, which has obstructions on the ends, but in Sara’ 
any case, it is a point for further study. wars 
f 

McAdams C7 

W. H. McAdams also has an extensive summary of 
the work of various investigators and uses a plot simi- 
lar to that of King. His curves are not included here 
due to similarity, but it should be noted that they are 4 6 8 x 2c 40 60 80 10 
based on test data for wires, cylinders and other rela- TEMPERATURE DIFFERENCE - PANEL TO ROOM AIR, F 


tively small surfaces. He reports", “Griffiths and Davis 
studied the distribution of air velocities and tempera- 
tures during heat transfer between air and tall plates, 
suspended above the floor level. The data on tempera- 
ture and velocity distribution emphasize the complex- 


Fig. 7. Heat transfer by free convection—floor position. 


difficulty of fitting experimental data with an equa- 
tion. Fig. 3 taken from Griffiths and Davis, shows the 
7 . ae Variation of the heat transfer coefficient from a plane 
itv of natural-convection phenomena and indicate the ; ua in 
| to air with the position of the plane. 


McAdams suggests semi-empirical equations as fol- 








od 3 y. | fT r y YT 7 | | Ph Gocn ot lows: 
r T T t | ] T T T T t t t 1 “Plates According to the data of Griftliths and 
130, Davis on natural convection from large plates, 3 to 4 
| ft square, to air at room temperature, 
} 
. . 
| for vertical plates or walls 
120 
< h 0.30 49-9 
2 
o | for horizontal plates facing upward 
i LO 
: h 0.38 40-25 
and for horizontal plates facing downward 
> 100 i d ( ) } 
o ie 
” 1 h 0.20 69-9 
2 
+ @0--—; In his second edition, 1942, the equation for vertical 
q | plates was changed to the form: 
£ 
‘ Q80}+—+ h 0.27 6° 
- ‘ It should be noted in Fig. 3 that extrapolation into 
Q70 the lower temperature difference range is necessary 
OBO =—-aS80 100 LO for problems of panel heating. This introduces the 
Log At question of how the curves bend toward zero; if at all, 
since /}. becomes indeterminate at zero temperature 
Fig. 6. Heat emission by free convection from surfaces in ike 2 ; : peste 
various positions—from Wilkes and Peterson. difference. The equation for horizontal plates facing 
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Fig. 8. Heat transfer by free convection—wall position. 


downward was developed with a free plate, where 
there were no obstructions to heat flow past the edges. 
This is not the case if considering a ceiling surface 


bounded by walls. 


Colburn 


A. P. Colburn* states: “The theoretical heat transfer 


coefficient for free convection at long vertical sur- 


faces is: 
4 \ 1/3 
h, = 0.108 k § Bp7g 
ue 
The experimental data of Griffiths and 
with the equation: 


Davis agree 


h, == 0.115 k § Bp-¢ 
: rr 
thereby giving support to the theoretical approach. As 
a result the variables can be considered to be sub- 
stantiated, so that one is enabled readily to estimate 
the effect of different conditions. 
of one foot height or 


For vertical surfaces 
greater, data of Griffiths and 
Davis for gases, as well as data on water inside ver- 
tical pipes, are represented by the equation: 


Nu 0.128 (Grx Pr 
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This equation is the same as that derived by King 
from his correlation curve. 


Giesecke 


F. EF. Giesecke 
Kuropean investigators and converted it into American 


has taken the work of one group of 


usage. As stated in an article “According to European 
research and experience (as reported by Max Hot- 
tinger of the Zurich Engineering School in Gesund- 
heits-Ingenieur, 1938, Vol. 61, Nos. 33 and 34), the 
film coefficient may be selected with sufficient accuracy 
from the chart of Fig. 4.” 


Vanderweil 


R. G. Vanderweil® in the Chase manual quotes the 
work of Nusselt and Henky and Hottinger and gives 
the relation between h,. and 4 as: 





h, 2.84°-° calories per (hr sq meter) (C 
for floors, 
h, 2.2 4-5 for walls 
h, 1.2 6° -5 for ceilings. 
These equations are translated into English units as 
given by Giesecke. 
Or - + 
1 
BO} t t 
6 i 
a t t 
A 4 
~/ 4 
= 20-4 + | 1 A 
uw E of VA | B 
4 * 
g ) F 
c ~ 
= /\f Cc 
a 4 
a 10 + 4 Xe —t 
5 4 -f 4 + 
5 8 of y i 1 
: Ji. &- NUSSELT, HENKY 
z ig HOTTINGER , GIESECKE 
S 6 Mf B- ADLAM 
wo tf C- WILKES AND PETERSON 
= py D- KING 
_ 4) E- McADAMS 
o* 4 \Z F- HEILMAN 
WwW ] ae 
x 
2 
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Fig. 9. Heat transfer by free convection—ceiling position 
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Heilman 


R. H. from 1924 work, 
which was based on the Langmuir theory of a stagnant 


Heilman* derived Rice’s 


fictive film, the following equation in engineering 
units: 
{> | eee 
q.= C pl. 266 p" 
D y pm 
where: 
q heat transfer by free convection, Btu per (hr 
(sq ft) 


Cc constant, depending on size, shape, and position 
D diameter or length, inches 


stant at 24 in.) 


effect becomes con- 


p absolute air pressure (taken as 1 for atmos- 
pheric air) 
Pat average of surface and surrounding air tem- 
perature, F absolute 
4 temperature difference between the surface and 
the air, F. 


Values for C and D are: 


C D 
Vertical plates, more than 24 in. 1.394 24 in. 
Horizontal plates, face down 1.790 plate width 


Horizontal plates, face up plate width 
Values of C for horizontal plates are those suggested 
from Griffiths and 


O.S90 
Davis’ results. 


Adlam 


T. N. Adlam* presents in his book, Radiant Heating, 
without any reference source, the curves given as Fig. 
5». These curves are not reducible to a simple exponen- 
tial equation. 


Wilkes and Peterson 

G. B. Wilkes and C. M. F. Peterson” show in Fig. 6 
the results of a series of original tests on large sur- 
ft high. These curves reduce to the following 
veneral equations: 


faces, & 


0.83 4} 
0.50 @l le 
0.38 1! (ep 


Floor: q 
Wall: gq 
Ceiling: q 
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. 10. Heat transfer by free convection. 
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Fig. 11. Heat transfer by free convection. 


of air, 70F. 


Temperature 


This paper is of interest in that it shows that at low 
temperature differences, the exponent in the previous 
equation may be lower than the 1.25 or 1.33 quoted by 
McAdams and King. It is realized that the tempera- 
ture differences are too small to obtain accurate results 
but the 
a deviation from the com- 


aus to the slope of these curves, results do 
indicate that there may be 
monly used exponents. 
Griffiths and Davis (1922) did some work on vertical 
vlinders in air up to & ft & in. 
by both King and 


variation of 


in height as reported 
The for the 
temperature difference 
for this particular height was 1.34. Their test results 
for shorter heights do not fall on the general correla- 
tion curve, as indicated in Fig. 1, and hence some 
question is introduced as to the end effects realized in 
their test apparatus. They obtained various values for 
the exponent of temperature difference ranging from 
1.34 to 1.17 for their various heights tested, with an 
average value of 1.24 for the eight different lengths. 
These figures indicate that for the larger heights such 
as are found in panel heating, the exponent is probabiy 
closer to 1.33 as indicated by King than it is to 1.25. 
These conclusions indicate the work needed on large 
surfaces 


Heilman. 
convection 


exponent 
with 


over a considerable temperature difference 
range and level. 


Table 1] 


various 


and 9 and 
results of the investigators plotted on 
the same basis. The percentage difference between the 
curves should be noted 


Fig. 7, 8, are the correlations 


and 
It is possible, depending upon 
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which curve is chosen, to arrive at an answer 100° 
greater or less than if a different curve is chosen. 
Heilman found that part of the discrepancy between 
his results and those of earlier investigators such as 
Griffiths and Davis was due to the fact that they used 
the old black-body radiation constant of 16x 10!" in 
the Stefan-Boltzmann radiation equation instead of 
the later value of 17.283 x 10'°. The old value is about 
7‘. lower than the later value. 

There was also some question by Heilman as to 
the emissivity values used by others before him. 
However, it was decided to use King’s equation as 
being representative since in all cases his curve falls 
within the others. King is the only investigator that 
arrived at an equation derived from the results of 
many. The others with the exception of Heilman, used 
equations derived by one individual or group. Con- 
sequently, King covered a much wider range of ex- 
perimental data, part of which included surfaces and 
temperatures experienced in panel heating. 

Fig. 10 was drawn from King’s equation and _ it 
shows the variation of the convective heat transfer 
with temperature difference between the surface and 
the main body of air. For practical purposes, the 
curves in Fig. 11 would be more convenient to use. 
They show the relationship between the convective heat 
transfer and the temperature of the surface for one 
air temperature only. This curve was derived from 
Fig. 10 by assuming 70° F as the design indoor air 
temperature. If the temperature of the panel is 
known, it is a simple matter to find the heat transfer 
by free convection. This curve should now be com- 
bined with one for radiation to give the total heat 
transfer for any surface temperature. 


Summary 


Although the results of various investigations on 
free convection can be analyzed and possibly correl- 
ated into a single set of curves such as Fig. 11, it Is 
realized that the convective heat transfer from = an 


actual surface may be quite different. In actual in- 
stallation, the surface is not free such as in tests of 
the past, rather it has surfaces such as floors, walls 
or ceilings connected on all sides and hence may set 
up convection currents quite different from those 
realized from free surfaces in still air conditions of 
a test set-up. An excellent example of this is a large 
picture window or other relatively cool surface con- 
nected to a floor panel. Here the down draft of cool 
air from the window may result in convection cur- 
rents so severe as to increase the convective heat 
transfer considerably. This results in what may be 
called an application factor and would change slightly 
with various installations. However, the results of 
this analytical investigation should form a foundation 
upon which future tests in the laboratory and on 
actual installations may be based. 
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What the Heating Engineer Can Learn 
from Jet and Turbine Combustion 


W. J. KING 


Director of the Sibley School of Mechanical Engineering 
Cornell University, Ithaca, N. Y. 


The interests of jet engine designers and heating 
engineers meet in the intense flame of the jet type 
engine. Professor King sets forth some of the prin- 
ciples of jet combustion as developed during the 
war, and describes some applications in the heating 
field. This article is based on an informal lecture 
originally presented before Oil Heat Institute. 


ie aircraft gas turbines and jet engines, heat trans- 
fer is a relatively minor factor in the performance 
or efficiency of the engine and is involved primarily in 
the cooling of certain of the parts—notably the com- 
bustion chamber liners. The heating of the jet gases 
is accomplished by direct mixing of air with the com- 
bustion gases. 

By all odds the most interesting and pertinent fea- 
tures of jet engines are the combustors and the new 
combustion data obtained in their development. For 
example, it is now common practice to burn kerosene, 
gasoline, or No. 2 fuel oil at heat release rates up to 
15,000,000 Btu per (hr) (eu ft) with combustion 
efficiencies of 95°. or better. Mr. A. J. Nerad, Gen- 
eral Electric’s combustion expert, has calculated that, 
at this rate, enough heat could be generated within 
a thirty-foot cube to run all of the electric generating 
plants of the United States. Also, at this rate of com- 
bustion, a volume of about 16 cu in., or a evlinder 
2 in. in diameter by 3 in. long would suffice to burn 
one gallon of oil per hour. 

While such rates are commonly attained in conven- 
tional piston type aircraft engines and are approached, 
also, in supercharged automotive engines, it should be 
observed that in such engines these higher rates of 
combustion are momentary rather than sustained. 
This discussion will be confined to continuous com- 
bustion rates in gas turbine and jet combustors. 

Extremely high combustion rates are obtained at 
elatively high compression pressures, usually four to 
six atmospheres, or roughly 45 to 75 lb gage. Also, it 
s necessary to invest a considerable amount of power 
to supply the high energy levels and pressure losses 

the air stream required to furnish the intense turb- 
nee and mixing. Just as a stunt, Mr. Nerad has 
rned kerosene at the rate of 200,000,000 Btu per 
hr cu ft) in a l-inch diameter combustor by the 
nerous use of energy in compressed air. 

In jet engine practice, it is now customary to ex- 
ess combustion intensities as Btu per (hour) (cubic 
t atmosphere), although it is not clearly estab- 
lished that the combustion rate is directly proportional 
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Fig. 1. Elementary diagram of a gas turbine. 


to the absolute pressure. The “per atmosphere” expres- 
sion implies that if you double the atmospheric pres- 
sure you double the intensity. This is only approxi- 
mately true, but it is a convenient approximation. 
Some data indicates that intensity is proportional to 
the square root of the absolute pressure. It seems to 
be a characteristic of the particular set-up or of the 
burner, but the linear relationship probably applies 
in most cases. 


Some Combustion Intensities 


Following are a few data on combustion intensities 
for various types of flames expressed on the basis of 
one atmosphere, that is, reduced to one atmosphere 
pressure, as the rate in Btu per (hour) (cubie foot) 
(atmosphere). These may be of some interest in pro- 
viding a comparison between some of the significant 
and common types of burners and flames. 

For example, an ordinary laboratory type Bunsen 
burner with partially premixed air will generate about 
1,300,000 Btu per (hr) (eu ft) (atm). 

The industrial type premix gas burner, where air 
and gas are totally premixed and pressure is supplied 
for both, will do up to 11,000,000 Btu per (hr) (cu ft). 
This is illustrated by the Selas and Burdette type of 
burner where very intense combustion with gas is 
obtained. 

Conventional oi] burners vary all the way from, 
roughly, 50,000 to 150,000 Btu per chr cu ft). On 
the other hand, pulverized coal burners in large in- 
dustrial furnaces will run as low as 20,000 Btu per 

hr) (cu ft 
in some of these intensities—approaching 20,000,000 
at one end and 20,000 at the other. 


There is almost a thousand to one ratio 


An interesting observation is that, in comparing all 
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Fig. 2. General Electric 1-40 jet engine. 


these various flames, the intensity of a flame cannot 
be judged at all from its appearance. You just can’t 
look at a flame and size up—within a hundred to one 
ratio—what the intensity is. Nor can you get much 
of an idea of the amount of the losses by just looking 
at ‘the combustion, particularly with respect to the 
long tips of flames that we sometimes take very seri- 
ously. Of course, they do represent losses, but careful 
measurements have indicated that the efficiency losses 
in the tongues and tips of the flames are usually rela- 
tively minor compared to some of the other losses. In 
other words, you probably can cut off some of these 
long oil burner flames at the tail end where the smokey 
tongues exist without any serious loss. 

Aircraft engines of the piston type, referred now 
to the basis of one atmosphere, show intensities 
around 4,000,000 Btu per (hr) (cu ft). Units here- 
after will not be repeated—they are all the same. 

The V-1 type of buzzbomb engine developed by the 
Germans runs around 2,000,000. Nothing very re- 
markable there. The pressures are moderately low, 
probably 11% to 2 atm at the most and are, of course, 
periodic pulsating pressures. On the other hand, the 
V-2 rocket—the large rocket that the Germans devel- 
oped at the end of the war—generates about 11,000,- 
000 in the same units. 

Jet engines burn in the range from 2 to 4 million 
btu per (hr) (cu ft) (atm). But since they normally 
operate at pressures up to four atmospheres the actual 
rates per cubic foot are three or four times this 
nominal rate. The “per atmosphere” rates are used 
to get them all on the same basis of one atmosphere. 
And, on that same basis, it is interesting to note that 
a lowly and humble ordinary candle will liberate heat, 
according to Mr. Nerad, at about 7,000,000 Btu per 
(hr) (eu ft). It is worthy of note, however, that you 
couldn’t expand a candle or blow it up to a larger size 
and maintain that intensity. Small flames will vield 
higher intensities. 

The reason for the high intensities attained in small 
flames is simply the fact that subdividing the flame 
makes it easier to get oxygen to it—and to remove the 
products of combustion. That is highly important. 
You not only must get the oxygen to the fuel, you 
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must get the products of combus- 
tion out of the way, especially if 
you are interested in high rates 
of heat release, because the CO 
and nitrogen poison the flame and 
tend to snuff it out. In a relatively 
small flame one portion of the 
flame doesn’t blanket the other 
In a large flame, on the othe: 
hand, the central portion is sur 
rounded by several feet of denss 
media rich in combustibles and 
low in oxygen. One of the virtues 
in the candle and the Bunse 
Burner is that the flame is s 
small that no portion of it is 
very far from the boundary 
surfaces where the air is pene 
trating. 

It is often said that time, temperature and turbu- 
lence are fundamental requirements for good combus- 
tion. Jet engine development has emphasized the fact 
that, for intense combustion, even vigorous turbulence 
is not enough. It is very important to induce thorough 
mixing of the air and combustibles by cross-penetra- 
tion of the flame with multiple air jets. No amount 
of turbulence seems to be as effective as cross-pene- 
tration or interleaving of jets of air throughout the 
flame to get vigorous mixing. Of course, turbulence 
results from this action, but mixing is the important 
thing. 

With reference to the amount of fan or blower 
power required to reduce high intensity combustion 
as in jet engines, it is interesting to note that in ordi- 
nary oil burner practice the power required at the 
fan shaft is almost negligible—a very small item. For 
example, on the basis of a fan efficiency of 70° 
(which may be a trifle optimistic) and an air-fuel 
ratio of 30 to one, on a weight basis—that is, about 
100°. excess air to allow a liberal margin—the fan 
shaft horsepower input for combustion air per gallon 
of oil burned per hour is only 1°. of the pressure 
drop in inches of water. That is a convenient figure 
to remember. If you are going to allow enough air to 
provide 100°. excess, or a ratio of 30 Ib of air per 
pound of oil, and if you aré going to measure the 
pressure drop in your combustor in inches of water, 
the fan shaft horsepower required is just .01 hp per 
in. of water pressure drop. 

For domestic purposes, the size and noise of the 
fan would probably be worse problems than the power. 
In other words, if we are interested in applying some 
of these jet engine features to domestic burner de- 
sign, in order to get higher intensities by using higher 
energies in the airstream, we ordinarily won't need to 
worry as much about the fan power required for the 
combustion air, as about the size and noise of the 
fan required to produce the pressure. That, however, 
would depend a great deal upon the actual design of 
the fan. 

Incidentally, 100°, excess air is about half-way be- 
tween conventional furnace practice and jet engine 
combustors in respect to the air supplied. We try 
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domestic practice to get as nearly to zero excess air 
as possible, approaching the theoretical amount of 
combustion air—about 14.8 lb of air per pound of oil. 
Jet engines normally operate with from three and a 
half to ten times the amount of air required for com- 
bustion, which tremendously helps the combustion and 
cooling problems. 


Now, how can jet engine combustion data be ap- 
plied to domestic and industrial oil burner develop- 
ment? Relatively little are directly applicable to the 
older and conventional types of burners, but jet engine 
data and fundamental combustion research resulting 
therefrom will contribute vital information to the de- 
velopment of new types of burners and special-pur- 
pose burners, particularly in the industrial field, 
where certain of the new features can be exploited to 
advantage. For instance, jet engine combustors nor- 
mally produce harmless traces of carbon monoxide 
(.02% to .05°) and practically no smoke, so they 
have been used to heat up large aircraft hangars in 
a few seconds, by running the engine in the hangar 
with the jet blasting away right into the interior air. 
The output of a typical jet engine, such as the one 
that powers the Lockheed P-80, is just about 100,000,- 
000 Btu per hour. That will do quite a snappy heating 
job. 

Briefly, the outstanding contribution of jet engine 
practice is in respect to compactness, although impor- 
tant advantages may also be gained in respect to in- 
stallation cost and flexibility of installation. There 
may be some gains to be realized in first cost also, be- 
cause when you make a thing small, in general, you 
tend to make it cheaper. 

There is evidence that you should have much less 
trouole with soot with the type of combustion involved 
in jet engines, if you don’t force it too hard as regards 
combustion intensities. These gains, however, may be 
offset somewhat by the aggravated noise problem and 
by somewhat higher operating costs with respect to 
electric power. 

At this point, it is interesting to note that if jet 
engine practice were followed by using a similar but 





much smaller gas turbine to furnish the power it 
would be possible to secure up to & hp per gallon of 
oil burned per hour. In other words, if you wanted 
to get shaft horsepower out of a gas turbine you could 
get about that much output with the kind of design 
practice represented by jet engine applications at 
present. Somewhat more might be obtained by a 
more elaborate design, but even 8 hp is many times 
the power normally required in any of our burner in- 
stallations. 

Moreover, if such a turbine, driven by the oil used 
for heating, is employed to circulate the heating 
medium as well as to furnish the combustion air, all 
the power could be obtained for nothing, since both 
the power and the losses would eventually appear as 
heat delivered to the system. That is one of the unique 
features of a gas turbine. If you are using the me- 
chanical power to circulate your heating medium, such 
as warm air, you put all of the blower power back into 
the heating medium. If you were forcing air around 
through a system under very substantial pressures 
you could triple or quadruple the amount of power 
normally used and get it for nothing 
standpoint 


from the power 
because all the power and most of the 
losses from the turbine show up as heat in the warm 
air itself. This assumes that the turbine exhaust gas 
is used directly or indirectly for heating. 

Such a system offers some rather interesting oppor- 
tunities because there are many current applications 
in air conditioning practice where the balance between 
size of ducts and heat exchangers and the size of the 
blower and the amount of pressure utilized is de- 
termined largely by the cost of the blower and motor 
and the electric power consumption—and the latter 
can be a substantial item in some cases. Here is an 
opportunity to get substantial amounts of power up 
to 8 hp per gallon of oil burned per hour for nothing 

if you are using the same oil for heating. 

Fig. 1 is an elementary diagram of a gas turbine, 
On the left is a multi-stage axial flow compressor. The 
air taken in from the atmosphere is compressed to 
three or four atmospheres and delivered to the com- 





Fig. 3. Section of Rolls Royce-Derwent-1 jet engine. 
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Fig. 4. Section of a combustor showing mixing action of air and fuel. 


bustion chamber in the center, which contains a cylin- 
drical liner perforated so that the air penetrates from 
all sides as shown by the arrows. A fuel nozzle sup- 
plying oil at high pressure up to 500 Ib is used in jet 
engine practice. The temperature of the gas leaving 
the combustor, entering the turbine, is from 1200 to 
1500F. It drops several hundred degrees in going 
through the turbine bucket when the energy is taken 
out of it. The turbine is shown on the right with a 
sectional end-on view shown above. 

Now, you can either take power off the shaft on the 
right in the illustration or you can omit the shaft and 
take the power in the exhaust gases by allowing some 
back pressure to build up—which is the practice in 
jet engines. In an ordinary jet propelled engine, you 
take no external power from the shaft—all the turbine 
power is used to supply the power to drive the com- 
pressor and the residual power in the exhaust gases 
is used to give the blast or jet to the rear. It is the 
momentum or the reaction from this blast of hot gases 
that furnishes the thrust or propulsive power. 

Fig. 2 is the General Electric 1-40 jet engine which 
represented our major development in this country 
during the war. This is the straight-through type of 
combustor. The air is taken into a two-sided centrif- 
ugal compressor to the left in the photographs. The 
combustors are in the center, and the turbine wheel 
is just before the exhaust cone at the right. The main 
combustors are connected by small crossover tubes 
which make it possible to light all fourteen burners 
from one spark plug. In fact, these engines are nor- 
mally equipped with just two plugs—one extra one 
for good measure—located diametrically opposite each 
other. If you light any one of the combustors, the 
flame will flash around in the cross-over tubes through 
the rich mixtures that are present in that end of the 
furnace and the whole thing lights up very promptly 
from a single ordinary automotive-type spark plug. 

Fig. 3 is a section of a similar engine made by 
Rolls-Royce, the Derwent I’, which shows some of 
the interior construction. A double-intake centrifugal 
compressor is shown on the left, the straight-through 
type combustors at the top and bottom, and a single- 
stage turbine near the center and the jet exhaust pipe 
at the right. These engines consume normally about 
a pound of oil per hour per pound of thrust developed, 
in round numbers. In other words, one of these en- 
gines developing, say, a 5,000-lb thrust would consume 
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5,000 lb of oil per hour and liber- 
ate, in round numbers, about 
100,000,000 Btu per hr. 

A few of the lessons that have 
been learned from this type of 
combustor are as follows: 

In the first place, it has been 
found repeatedly that it is vitally 
important that the air flow enter- 
ing the combustor, around the 
burner—at the upper left in 
Fig. 3—be uniform. A great deal 
of time and effort was put into 
that, and a lot of trouble was ex- 
perienced in the early days _ be- 
cause the air flow into the cham- 
ber and around the nozzle was not absolutely uniform. 

Then the flame holders, which are baffles in the air 
stream to partly shield the burner, were found to be 
vitally important. The flame holders are dome-shaped 
or semi-hemispheres, perforated so that the air comes 
through at a number of points, with the burner 
located right in the center. About 20% of the air 
comes through the ports around the nozzle. 

Without the flame holders or burner shields the 
flame would promptly blow out at the air velocities 
employed in this pactice. In fact, one of the first 
things that was learned about this type of oil burner 
when they wanted to get high combustion intensity 
was that the initial problem was to blow the fire hard 
enough to give it plenty of air without blowing it 
out. The fundamental fact is that the normal velocity 
of flame propagation is relatively low in either gas or 
oil flames. If we eliminate the effect of turbulence and 
convection and consider the flame propogation in a 
quiescent medium, the rate of flame propogation is of 
the order of 3 fps, perhaps 5 fps for hydrogen and 
some of the faster burning gases. This is too slow to 
sustain a high intensity flame without blowing it out, 
unless some special device is provided to tie the flame 
down and to shield it as is done in these engines. 

Another requirement in this type of engine is to 
provide a high temperature zone near the nozzle. At 
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Fig. 5. Efficiency data for a typical jet combustor. Com 
bustion chamber temperature rise is outlet temperature 
minus inlet temperature. 
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the upper left-hand part of 
the combustors shown in 
Fig. 3, where the main 
part of the combustion 
takes place, the flame tem- 
perature is quite high— 
about 2000 to 2500F. It 
rapidly attenuates, how- 
ever, by virtue of the cool- 
ing due to the air that is 
mixed in with it, to about 
1500F or less coming out. 
But it would be very un- 
satisfactory to try to mix 
that air too soon with the 
burning fuel. You might 
think that by getting more 
alr into it you could make it 
burn faster and better, but 
the mischief done by cooling 
it off and chilling the flame 
with excess air more than 
compensates for the extra 
oxygen when you_ have 
passed an optimum point. 
So jet engine practice has been to use only a small 
amcunt of air in the initial high-intensity zone and 


then use the balance of it for secondary air and for 


cooling both the liners and the gases before they get 
to the turbine. 

An important feature of all of these burners is the 
re-circulation or back-flow of hot gases from down 
stream to up stream to bring very hot gases back 
around the burner and provide self-ignition or self- 
piloting action. Thus, if there is any tendency for the 
flame to blow out it is immediately and continually re- 
ignited by the hot gases. In fact, one of the worst 
problems that was encountered, and still is a major 
problem in jet engine application, is the blow-out or 
extinction of the flame by virtue of the air stream 
velocities getting too high for the flame velocity. 

It is also found very helpful to pre-heat the air. 
Pre-heating is one of the important elements in these 
high intensity combustors. It accomplishes both the 
cooling of the liners and the pre-heating of the air 
at the same time and by the same means. That is, 
most of the air that is used in combustion first passes 
over the liner and with the liner temperature normally 
running about 1200F or better, the air will be heated 
very effectively, thereby improving combustion while 
at the same time cooling the liner. This has been one 
of the limiting factors in jet engine operation—the 
liners have been very troublesome and frequently have 
had to be replaced after fifty or a hundred hours. They 
are made of rather light stainless steel or Inconel, 
roughly 1/32 in. thick. 

Also, as previously indicated, the vigorous mixing 
achieved by these multiple jets is highly important in 
attaining these high combustion rates. 

Fig. 4, again by courtesy of Mr. Nerad, is a section 
f a combustor showing the mixing action that occurs 
n the vicinity of the nozzle. There is a back-eddy in 
the center where the flow is upstream to the left due 
to the low pressure region created around the nozzle 
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Fig. 6. A jet-type combustor applied to a domestic warm air heater 


in the “Jet-Heet’’ furnace. 


by virtue of the high velocity fuel jet and by virtue 
of the vortex created by the air that’s brought in 
through the dome around the burner. The air that 
comes in through the mixing jets divides so that a 
good bit of it goes upstream into the blast from the 
spray nozzle and circulates around, and some of it 
goes downstream and serves to complete combustion 
and reduce the temperature. 

All of the liner surfaces that are exposed to the 
fame are carefully swept by air admitted through 
louvers that can be seen particularly in the lower sur- 
face of the liner. There are a good many louvers pro- 
vided to blow little films of air over the surface, not 
only to cool the surfaces but to clean up carbon forma- 
tion. <A great deal of carbon can form on some of 
these surfaces when they get too hot without sufficient 
alr. A hot surface if struck by oil in the absence of 
sufficient air will carbonize. If you get the air to it 
it will clean up very nicely, as indicated by experience 
with these engines. On the other hand, the hot sur- 
faces of these liners serve a useful purpose in re-evapo- 
rating fuel that strikes the liners from the spray. 


Flame Color 


It has generally been found by combustion experts 
in England and the United States that yellow flames 
are more stable than blue flames. Both are employed 
in jet engines. Yellow flames tend to be more stable, 
but they radiate heat much more intensely. Of course, 
luminosity and radiation go together, so a_ yellow 
flame is undesirable from this standpoint because it 
radiates to the liners, and in this sort of combustion 
you don’t want radiant heat transfer—you want to 
keep things cool, because all the useful heat and en- 
ergy goes out in the gases passing through the turbine 
and jet. 

Yellow flames mean more stability, high radiation, 
and relatively low combustion losses due to unburned 
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gases in the exhaust. There 1s more of a tendency, 
however, to losses due to carbon and soot. 

On the other hand, a blue flame radiates much less 
energetically (which is good for jet engines) and has 
much less tendency to deposit carbon. It is a cleaner 
flame, but it is less stable, more apt to blow out and 
commonly shows higher losses due to unburned gases. 
By unburned gases is meant some of the breakdown 
products of the fuel, such as 
methane or hydrogen. 

Fig. 5 shows some typical efficiency data for this 
type of combustor and brings out the fact that the 
combustion efficiency is quite sensitive to the absolute 
pressure of the combustion chamber. The figures on 
the curves are combustion chamber absolute pressures 
in pound per square inch. The combustion chamber 
temperature rise, which does not refer to the maxi- 
mum temperature in the combustor but to the rise 
from one end to the other, is the outlet temperature 
minus inlet temperature. A rise as low as 600 degrees 
from inlet to outlet is possible even though a temper- 
ature of 2000F may be registered at an intermediate 
point near the burner. This rise has been found to be 
a convenient parameter for plotting combustion per- 
formance. Of course, the reason for the marked drop- 
ping off of efficiency of combustion as the pressure is 
reduced is that the concentration of oxygen is also 
reduced and part of the fuel tends to go right through 
the process without burning. 


sarbon monoxide, 


Fortunately, jet engines operate mostly in the 
higher pressures, due to compression. However, the 
effect of pressure is not always as marked as is indi- 
cated in Fig. 5. In another burner of the same de- 
sign but with somewhat different features, the effect 
of pressure is less pronounced. These combustion 
efficiencies refer to the ratio of the heat actually de- 
livered to exhaust products to the heat available in 
the fuel—not to be confused with heat transfer effi- 
ciency because in these engines we do not have heat 
transfer as a major factor. The heat is generated and 
delivered right into the exhaust gas, where it is used. 





Fig. 7. A Brown-Boveri Velox industrial boiler using a 
vertical combustion chamber at 40 to 60 Ib per sq in. gage 
with exhaust driving a gas-turbine-operated blower. 
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Fig. 6 illustrates the new Jet Heet units. At 
the lower right, marked E in the illustration, is 
a little combustion chamber which is about the size 
of a pint bottle and is of the same general type that 
has been described. It has a stainless steel liner, an 
ordinary sparkplug for ignition, a pressure type 
burner using conventional pressure atomization, and 
a counter-flow arrangement whereby the combustion 
air comes in at the bottom and blows up into the an- 
nular space between the outer and inner shells so as 
to pre-heat the air as well as to cool the liner. The 
air is then admitted partly around the nozzle and 
partly through a series of holes as in the other de- 
signs. It is a miniature jet-type combustor. It has 
an oil pump in the middle at D. The double blower 
on the left marked B and C is run by a single motor, 
the inner blower supplying combustion air, the other 
the house heating air. The house heating air is 
brought in through the end and goes several times 
around the spiral spaces in between the furled cham- 
ber which conveys the flue gases. It then goes out 
through about eight 3-in. diameter delivery tubes, at 
the upper right marked J. The combustion products 
leaving the combustion chamber are forced at consid- 
erable pressure through a narrow annular passage be- 
tween these layers of sheet steel, and they enter the 
exhaust pipe in the center at temperatures as low as 
140F., 

About 100°. excess air is used in this type of 
burner, which is not as much as in a jet engine but 
is a good deal more than is used in normal heating 
practice. It corresponds roughly to 7° CO,, which 
would represent a substantial stack loss if it were not 
for the fact that the temperatures are reduced so low 
as to compensate for the high excess air. Basically, 
there is nothing very bad about low CO, except that 
it indicates that a considerable amount of extra air 
goes through the furnace and carries heat up the 
stack, if it is hot. But, of course, if it comes out cold, 
no matter how much excess air you have you still get 
zero stack loss if you cool it down to the temperature 
at which it enters the furnace. When you cool the ex- 
haust product down to 140F you've not only made up 
for the losses due to the low CO,, but have gone be- 
vond that, as indicated by the fact that efficiencies of 
93 to 95°. are reported for this unit. That, by the 
way, is overall thermal efficiency, which means that 
as much as 95°, of heat available in the fuel is deliv- 
ered as useful heat in the warm air. 

This particular unit uses for 65,000 Btu capacity, a 
1/3 hp motor and for the 130,000 Btu rating, a 1-hp 
motor. The interesting thing here is that in changing 
from one rating to the other nothing is changed ex- 
cept the motor and the nozzle. Everything else is the 
same for a two-to-one change in rating, and a large 
part of that extra power is due to the fact that twice 
as much air and gas is forced through the same resis- 
tance. This is a case of trading blower power for a 
saving in heat transfer surface and also for the very 
particular advantage of having one unit for applica- 
tions between 65,000 and 130,000 Btu per hr. 

Some of these advantages are certainly achieved 
somewhat at the expense of combustion noise, or at 
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least blower noise. While combustion may be relatively 
quiet, because it is sealed up in a small combustor in 
the center of the unit, the blower noise is probably a 
problem. In order to develop that much pressure, high 
rotor tip speed is normally required and it tends to 
be noisy. 

Fig. 7 is an example of the application of this sort 
of thing in industrial practice. This is prewar, but 
has received relatively little notice in this country. 
The unit illustrated is a Velox boiler which was ex- 
ploited primarily by the Brown-Boveri Co. of Switzer- 
land. It capitalizes some of the high combustion in- 
tensities you can get under pressure by using a gas 
turbine driven blower to pressurize the combustor. It 
uses a vertical combustion chamber operating at 40 
to 60 pounds gage, and employs a multi-stage axial 
flow compressor. This is a logical extension of the 
gas turbine principle for industrial purposes and here 
again they require practically no power to pressurize 
their furnace because the energy derived from the 
exhaust gases is used to drive the turbine that drives 
the blower. Not only do you get all of the fan power 
from the turbine, but you get some extra power from 
the turbine to drive the electric generator. You get 
compactness and you eliminate any auxiliary power 
required for the blower. This unit would correspond 
to a considerably larger central station in this country. 
Our American power plant builders have favored the 
low pressure larger installations, using natural draft 
or balance draft and very much lower heat intensities. 

Fig. 8 represents an experimental unit under test 
at Battelle Memorial Institute in connection with Mr. 
John Yellott’s coal-burning gas turbine locomotive re- 
search. This unit uses an ordinary turbo-supercharger 
of the aircraft type to supply air to an experimental 
pulverized coal combustor. The air from the atmos- 
phere is taken into the compressor, forced into the 
combustor, passed through the turbine, and discharged 
to atmosphere, with a waste-gate to control the speed. 

This unit is interesting because it utilizes a prin- 
ciple that was exploited by the British and Germans 
during the war. It features a very strong vortex with 
a vertical axis in the center of the combustor, created 
by admitting the air through a multiplicity of tangen- 
tial jets. Into this vortex is pumped pulverized fuel 
through a multiplicity of nozzles coming down through 
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Fig. 8. An experimental coal-burning gas turbine. 


the top in such a way that the centrifugal force holds 
the particles out against the incoming drag of the 
combustion air. This balance between the forces pro- 
duces a high relative velocity between the air and the 
fuel. This feature has proved to be very important. 
In ordinary combustion practice when you try to mix 
up a lot of pulverized fuel or atomized oil and air, the 
two tend to go along together and their relative mo- 
tion is slight. In this unit the coal dust particles tend 
to be swept in with the air, but by spinning them very 
rapidly, you can throw the coal out and hold it out 
against the incoming air drag. The result is a very 
high rate of heat release. This is an example of some 
of the efforts that the coal industry is putting into 
research to improve the competitive position of coal. 

Finally, it should be observed that just as tremen- 
dous strides were made by the jet engine people in the 
development of oil burning for their highly specialized 
purposes during the war. Similar gains might result 
from a broad program of combustion research to solve 
the special problems of oil heat. 





U. S. Must Build Synthetic Liquid Fuels Industry 


The establishment of a synthetic liquid fuels indus- 
try in the United States, to augment present petro- 
leum resources, should not be delayed “until an emer- 
rency period,” W. C. Schroeder of the Bureau of Mines 
ld The American Society of Mechanical Engineers at 
fuels session of the annual meeting in Atlantic City. 
he speaker is chief of the office of synthetic liquid 
els of the bureau. 

To build a capacity of 1 to 2 million barrels of syn- 
etic liquid fuel daily would require several years 
d large amounts of steel and other construction 
terials and manpower, he said. This program would 
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be about 5 to 10 times the magnitude of the synthetic 
rubber program during the last war. “It would be 
most desirable to avoid such a drain of national re- 
sources during an emergency,” according to Mr. 
Schroeder. 

Cost of synthetic fuels at the plant will be from 
3 to 5 cents a gallon higher than present prices of 
petroleum products, though this may be reduced by 
process improvements, already being developed, and 
by large-scale operation. The raw materials that will 
be used first are natural gas, coal and oil shale. The 
choice will depend on materials and fuels available. 
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The dependence of solar radiation absorption by 
wetted roofs upon water depth and surface factors 
in central Texas has been the subject of a research 
study of the Bureau of Engineering Research of The 
University of Texas. Findings of the study are re- 
ported here together with a background summary 
and some practical engineering conclusions. 


HIS investigation of the evaporation of water on 
roofs, either from stationary pools or from water 
sprayed onto the surface, was prompted by the re- 
peated requests for information as to what was the 
most economical method of decreasing the surface 
temperatures of flat roofs and thus preventing a high 
heat transfer through the ceilings into adjacent rooms. 
Closely related to this study was the determination of 
the influence of other variables such as color, texture 
and type of roofing material on the heat absorption. 
A complete discussion of solar radiation absorption 
should include more than is implied by the title of this 
paper. The size of a body of water has an effect upon 
the over-all unit area absorption. Since the majority 
of roofs have a relatively small area, this study was 
confined to small pools, and this assumption was justi- 
fied by experimental data. Because a preponderance 
of the available solar absorption data compiled within 
the United States and Great Britain has been on large 
pond areas, a brief summary of these findings is given 
herewith. 
Box, before the opening of the twentieth century, 
gave the following formula in “A Practical Treatise 
on Heat”: 


(248 +. 3.7t) (FP, =P) 
EK 
T7000 
in which 
E Evaporation in pounds per square foot 
per hour. 
t Temperature of the water surface, F. 
P. Vapor pressure in inches mercury at 
temperature of water surface. 
P Vapor pressure at wet bulb temperature 


of air in inches mercury. 

In this equation it is very evident that little recog- 
nition was given wind velocity except as it affected 
the wet bulb reading. This equation has been respon- 
sible for widely varying computed answers due largely 


84 


to varying practices in taking the reading of the wet 
bulb temperature. Obviously, indicated temperature 
at selected points on either the windward or the lee 
ward side of a large pond, or at points two, six or ten 
feet above the pond surface would yield widely vary 
ing wet bulb readings. These readings immediatel\ 
reflect themselves in the value of P, and thus in the 
final answer to the Box equation. 

Dr. Willis Carrier, in presenting a section of Mark 
Handbook in 1930, allowed for the wind velocity i: 
his equation 


7 
E 0.093 (1 4 ce = « 
23.0 
where 
V velocity of air in feet per minute over the water 


surface. This equation seemed to have more scientifi 
validity than the early Box formula. It, too, was sub- 
ject to wide variations in computed results due to dif 
ferent practices in obtaining both the wind velocit) 
and the wet bulb temperature. Many ponds are located 
between protecting hills and forests, and wind veloci 
ties taken from local weather bureaus would not b: 
the true air movement for the pond surface. 

During the decade prior to 1985, D. O. Lima di 
rected a co-operative study based on some existin: 
ponds in the Southwest, and presented his findings in 
a set of graphs. He also put down certain recommend- 
ations for obtaining the data in testing the effective- 





Fig. 1. Test area and evaporation pans in relation to othe 
buildings at the University of Texas. 
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Fig. 2. Nine evaporation pans and accessory equipment. 


ness of such ponds. These results were not reported 
in formula form. 

In 1942 Adolph F. Meyer prepared his monumental 
study, “Evaporation from Lakes and Reservoirs,” for 
the Minnesota Resources Commission. One of Mever’s 
conclusions is of interest in this review: “The surface 
water of shallow lakes and reservoirs in the northern 
portion of the United States gets warmer than the air 
in summer. In the Southwestern arid regions it does 
not get as warm as the air. Less heat is received from 
the sun in June in the South than in the North. Cool- 
ing of the water through high evaporation in arid 
regions, and rapid radiation of heat into the dry at- 
mosphere at night all combine to keep down the sur- 
face temperature of lakes and reservoirs in the arid 
Southwest.” 

The charts and maps of evaporation rates for each 
month of the year within the United States by Mr. 
Meyer have been most helpful in obtaining estimates 
of monthly moisture loss from water surfaces. They 
are, however, the summation of the evaporative losses 
including night and day and all weather variations of 
the normal periods recorded. They do not give any 
hour by hour account of the evaporation to show the 
most severe conditions to be encountered. 

The original Box formula did make the assumption 
that its application would take into consideration 
practical limitations of pond evaporation and thus 
errs very definitely on the conservative side. Woolrich 
points out in the “Handbook of Refrigerating Engi- 
neers” that a variation of the Box equation which 
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Fig. 3. Effect of water depth in galvanized metal pan upon 

maximum indicated temperatures of water tanks from 8 

a.m. to 5 p.m. on a typical July day, 1947, in central Texas. 
Maximum dry bulb temperature was 100F at 1 p.m. 
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most nearly meets the Southwestern United States 
summer conditions can be expressed by 


Q a 250 \ P = P 


where Q == Btu liberated per hour per square foot 
of pond surface. 
P,== Vapor pressure in pounds per square 


inch at the temperature of water on 
the pond surface. 

P= Vapor pressure in pounds per square 
inch at the wet bulb temperature of 
the air taken away from the influence 
of the pond drift. 

Solar radiation and the associated solar heat ab- 
sorption are known to vary widely with geographical 
location. The process by which water in pools de- 
creases the total heat transfer is partially explained 
by the reflection of the sun’s rays by the water sur- 
face, but mostly by the releasing to the atmosphere 
by evaporation some of the heat that the water 
absorbs. 

An extensive study was made by the ASHVE 
Laboratory at Pittsburgh in 1939. A further discus- 
sion of the application of this study was given in 
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Fig. 4. Temperature-time plot for same day and location 

as Fig. 3 shows dry roof surface temperatures for various 

types of roof, dry and wet bulb temperatures, and surface 
temperature of a sprayed black roof. 
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Architectural Forum in June, 1946. No comprehen- 
sive study of the evaporation from roofs and the effect 
upon temperature was found that was applicable to 
the Southwest. 

Preliminary readings taken by one of the authors 
in July and August of 1946 indicated that dry dull 
black roof surfaces sometimes reach a temperature 
of 165F to 167F when the dry bulb is at 98F to 100F 
in central Texas. Yet, when this same surface was 
flooded with one to five inches of water, maximum 
thermometer indications of five to ten degrees Fahr- 
enheit above the highest daily dry bulb temperature 
were the highest noted. Further, the rise of temper- 
ature of the water in shallow pools of one to two 
inches depth did not exceed that in deeper pools by 
more than three to five degrees Fahrenheit. 

The cost of roof construction to support five to six 
inches of pool depth is usually so much greater than 
that for a corresponding roof with one to two inches 
of water that further investigation seemed desirable 
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Fig. 5. Temperatures in tanks containing water in depths 

from one to six inches respectively recorded hourly; 8 a.m. 

to 5 p.m., with wet and dry bulb temperatures, on same day 
and location as Fig. 3 and 4. 


for confirmation of these early observations. A com- 
plimentary investigation to the pool depth study was 
proposed by some builders of ceramic tile roofs who 
suggested that the equivalent cooling might well be 
accomplished at lower cost by designing glider wing 
or lean-to type roofs of tile then cooling these by re- 
circulated spray water. Some preliminary observa- 
tions have been made of this method of roof cooling 
but no conclusive results are presented herein. 

Fig. 1 gives a general view of the location of the 
testing ponds and their relation to adjacent buildings. 
The roof upon which the tanks were located was of 
flat tar and gravel construction approximately one 
hundred feet long, looking westward in the photo- 
graph. The roof section was fifteen feet wide and 
was bounded on the north by a red asphalt roof with 
a twenty-degree slope, and on the south by a three- 
foot masonry parapet. 

The apparatus included nine galvanized iron tanks 
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Fig. 6. Temperature differences, in degrees Fahrenheit 


above dry bulb, attained in tanks containing 1, 2, 3, 4, 5, 
and 6 in. of water respectively, same day and location as 
Fig. 3, 4, and 5. 


resting on wooden platforms and enclosed in wooden 
siding, and measuring equipment and the accessories 
necessary for obtaining temperatures and water depth 
as illustrated in Fig. 2. 

Each of the square galvanized iron tanks had a bot- 
tom surface area of ten square feet. The sides were 
ten inches high and were coated inside and outside 
with aluminum paint. The inside bottom of one tank 
was painted aluminum, a second was covered with 
roofing tar and the other seven were left with their 
original galvanized surfaces. 

The air velocity was checked periodically with an 
anemometer. The prevailing wind was from the south- 
east and, due to building obstructions, seldom exceed- 
ed three miles per hour at the location of the tanks. 

Both thermocouples of copper-constantan wire and 
mercury thermometers were used to check the temper- 
atures. Wet and dry bulb temperatures of the air 
were measured with a sling psychrometer at the loca- 
tion on the windward side when other temperature 
readings were obtained. 

For the roofing material comparison tests, three-day 
runs were made of each specimen. 

Data were recorded daily from eight a.m. to five 
p.m. Before the first reading each day the water 
depths in the tanks were brought to the proper level. 

Fig. 3 is a temperature-time plot for a typical cloud- 
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less day, and shows the temperatures at each hour for 
the various depths of water. The basic trend of all of 
these curves is the same. 

Fig. 4 is a temperature-time plot for the same day, 
and shows some temperature relationships of different 


types of roofing materials. It will be noted that the 
red slate-tar composition roof stays hotter than either 
the galvanized iron or the weathered tarred felt com- 
position roofing. 

Fig. 5 shows graphically the difference in degrees 
Fahrenheit between the dry bulb temperature of the 
ambient air above the roof and the temperatures in 
the several tanks with water depths varying from 
zero or a dry galvanized sheet iron surface to six 
inches of water by one inch of water increments. It 
will be noted that the values on the graphs for tanks 
containing water exchange positions during the nine 
hour period from eight a.m. to five p.m., the lesser 
volume heating up quicker in the morning and cooling 
off more quickly in the evening. 

Fig. 6 is a record of the maximum temperatures ob- 
tained during a typical day in the tanks containing 
water from one to six inches respectively. For the 
same day the dry tank with a galvanized sheet iron 
surface reached a temperature of 149%oF. 

The typical day for July and August in Central 
Texas does not vary appreciably from the extremes in 
high and low temperatures for the entire two months 
with the occasional exception of four or five of the 
62 calendar days. Over this entire period, with few 
exceptions, the probable minimum wet bulb temper- 
ature will be 71F to 76F at night and a maximum of 
75F to 78F in the daytime. The dry bulb temperature 





regularly will descend to 75F to 78F at night and rise 
to 93F to 100F in the daytime. 

Some practical conclusions may be drawn from the 
repetitive tests made in 1946 and 1947 with regard 
to roof temperature under different treatments. 

For design purposes, the maximum temperature to 
be anticipated for roofs carrying two inches of water 
will be 108F and for six inches 103F. 

Under similar conditions, red slate tar-felt compo- 
sition roofing can be expected to rise to 158F, smooth 
weathered tar-felt composition roofing to 141F, and 
galvanized sheet iron to 150F. 

If a room immediately beneath these several roofing 
conditions is to be cooled to 80F, a temperature dif- 
ferential of 78F would exist in the case of the red 
slate, TOF the galvanized iron, 61F for the 
weathered tar-felt, 28F for two inches of roof water 
and 23F for six inches of roof water. For a sprayed 
roof this differential could be held down even below 
that obtained by six inches of roof pond water. 

For gable roof homes an exhaust blower fan dis- 
charging directly into the attic maintains ceiling tem- 
peratures not much above the prevailing dry bulb tem- 
peratures, and for such installations any further roof 
cooling would be uneconomical. 


for 


For deck and glider 
Wing structures, which are increasing in the warmer 
climates at an accelerated 
not adaptable. 


fan installations are 
It is for this type of house that con- 
siderable advantage can be obtained at a 


rate, 


y low 
In the 
latter case a recirculating pump to return the run-off 
water back to the sprays would be desirable where 


very 
cost by roof ponds or by roof spray cooling. 


water costs do not permit its waste. 





To Get Closer 


Scientists at Ohio State University are planning to 
get closer to zero absolute temperature and to push 
down to a temperature of 0.00001 degrees Kelvin, or 
perhaps even lower, according to Dr. Herrick L. Johns- 
ton, director of the University’s cryogenic laboratory. 

Below two degrees Kelvin (near —273C or 160F), 
liquid helium exhibits remarkable qualities, says Dr. 
Johnston. It will flow through tiny capiliaries that 
even its own gas cannot penetrate, its rate of flow in- 
dependent of Its thermal conductivity is 
1400 times greater than copper, although above two 
degrees Kelvin, liquid helium is a poor conductor of 
heat. It will climb over the wall of any vessel con- 
taining it, by means of a film 100 atoms thick, moving 

the rate of 40 fpm. 


pressure. 


“Some new phenomena have been found in our ex- 
periments. New superconductors have been found in 
region below one degree Kelvin. Some substances 
Which are only weakly magnetic at higher temper- 
ires, become strongly magnetic. We hope to ap- 
oach absolute zero,” says Dr. Johnston, “by a second 


Y 
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to 


Absolute Zero 


stage of magnetic cooling in which we use, as mag- 
netic material, substances whose neclei possess weak 
magnetic moments.” 

A new laboratory established at the Naval Research 
Laboratory, Washington, D. C., is equipped with ap- 
paratus to conduct experiments within one or two 
degrees of absolute zero. The cold is created by lique- 
fying helium, which in 
materials. 


turn is used to cool other 

Another setup with the same objective is at the 
Georgia Institute of Technology, where a new method 
for liquefying hydrogen at a point even closer to abso- 
lute zero than liquid helium has been perfected. The 
new apparatus will produce about a quart of this 
liquid hydrogen, probably the coldest material in ex- 
istence, in an hour. 

Other research projects dealing with the phenomena 
of the region of supercold are being carried out at 


Yale University and at the National Bureau of 
Standards, where helium was first liquefied about 
fifteen vears ago. 
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Graphical Solution of a Direct Equation 
for Radiant Panel Areas — 


Using Equivalent Conductance 


W. P. CHAPMAN and R. E. FISCHER 


Product Engineering Department, National Tube Company’ 


A single, direct equation for determining radiant 
heating panel areas has been derived through appli- 
cation of the theory of equivalent conductance. 
Using this theory, the authors develop a convenient 
form of the single equation which lends itself to 
graphical solution. A graphical solution is checked 
algebraically in an example of panel design. 


{ee theory of equivalent conductance is based on 
the rational computation method of B. F. Raber 
and F. W. Hutchinson (University of California) and 
more recently has been simplified by Professor Hutchin- 
son in his development of a single equation design 
procedure. (H&V:3:46:p80, and Trans. ASHVE, vol. 
52). A brief review of this concept will serve to 
establish the basis of a graphical solution to a single 
equation for determination of radiant panel area. 

Basically, design of a panel system involves the 
establishment of heat balances between the panel and 
at least seven components of the system. These com- 
ponents are the occupant, ventilation air, and non-panel 
areas of the floor, ceiling, outside wall, inside walls, 
and glass. Thus, seven or more equations must be 
solved simultaneously to derive the panel area unless a 
means can be found of combining some of the com- 
ponents. Equivalent conductance is that means. 

By combining the last mentioned five components, 
the non-panel surface areas of the room, into a single, 
imaginary, homogeneous area with a single equivalent 
conductance value, it is possible to reduce the number 
of basic heat balance equations to three, those account- 
ing for the occupant, ventilation, and room area. These 
three equations can then be reduced algebraically to a 
single cubie equation of the form 


Wv? + Xv? + Yv + Z=— 0 


Where v is the fraction of room area which is not panel 
and W, X, Y, and Z are parameters. 


Where: 
WC, t—t) 
x DF (2t. a) HE Gh 
¥ h,D (2t, a) AS a a) FG 
f h, [E (t 2) G 


and where: 


D —h, —h, 
E nh. +h. + dV, 


'U. S. Steel Corp. subsidiary 
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F h. —h, -+ C, 
G t,.D —dV,.t, —h,a 
H C, (t, —t,) —t,h 
V specific ventilation rate, cu ft per (hr sq ft 
ventilation rate V 
total surface area A 
C equivalent conductance of room, Btu per (hr 
(sq ft) (F) (inside surface to outside air. 
h convection film coefficient of heat transfer fo. 
air to unheated surface area, Btu per (hr 
(sq ft) (F) 
h convection film coefficient of heat transfer fo. 
panel to air, Btu per (hr) (sq ft) (F 
h, radiation coefficient of heat transfer for pane! 
to unheated area, Btu per (hr) ‘sq ft F ) 
t outside air temperature, F 
t inside air temperature, F 
t panel temperature, F 
a design constant, 140F for heating offices and 
homes. 


A design procedure should give directly the panel 
area with a selected panel temperature, and the 
permit an easy solution for the panel load. A logic: 
outline for such a procedure is: 


1) Determination of ventilation rate, equivalent 
conductance, and location of panel. 
2) Choice of temperature for a specific panel 


location and type of surface. 


(3) Calculation of panel area. 
(4) Calculation of air temperature. 
(5) Caleulation of heating load. 


A typical example of applying the single equation 1 
a specific room will be given—first, with a graphica 
solution and second, with a more accurate solution, 
Horner’s method. Following the example are: (1) @ 
explanation of equivalent conductance and (2) thi 
derivation of the equation. 

The required ceiling panel area will be calculat 
for the room and conditions given in Fig. 1 as follow 


Wind velocity 15 mph 


Outside air temp., t, 10F 
Inside air temp., t, 68F (assumed 
Ground temp. 1OF 
Attic temp. 30F 


Windows are double-hung, wood sash, weather 
stripped, unlocked. 
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Ceiling height is 8 ft 

Floor dimensions are 12 « 22 ft. 

Ceiling heating panel to be used. 

To obtain the panel area, the three coefficients 
. p, and q are determined in the equation 


ve + nv* + pv + q=—o 

where 
X 

n 
W 
y 

p 
W 
Z 

q 
W 


Graphical Solution 


The value for V.. is determined by standard methods 
as follows: 
Crack length (see Fig. 1) 
3 (6 + 2.5) + 2 (3.5 + 3.5) 
Infiltration 24 cu ft per (hr) (ft) 
V (total) — 24 « 39.5 — 948 cu ft per hr 


39.5 ft. 


V 948 
Vv = —— 
A 1072 
0.88 cu ft per (hr) (sq ft) 
h 0.8; h, 0.4; hr 1.08. These coefficients are 


from Raber and Hutchinson, Panel Heating and 
Cooling Analysis, Wiley, 1947. 


Values for h. are: 


Ceiling 0.4 
Wall 0.7 
Floor | 
t LOOF (assigned); C 0.171 (explained later) 


The parameters D, FE, F, G, and H are calculated 
first. 


D h h 0.8 0.4 0.4 
EK h hb. «+ a, 0.4 -- 0.8 
0.018 0.88) 1.216 
F h nm < € Ss — 1.68 -- O17 


jaa 
G t.D dv.t hia 














® 


4 ' ¥ 
J 1 





























Fig. 1. Room used in example. Floor, 12x22 ft.; ceiling 
height. 8 ft: Window (1) 3.5x6 ft; (2) 2.5x3.5 ft. 
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100 < 0.4) (0.018 \— O.88 « 10) 
- (0.8 « 140) 71.84 
H C, (t, —t,) —t,h, 
0.17 > 110 — 100 0.8 98.7 
t, a 100 140 40 


2t, —a — 200 140 60 


The parameters W, YX, ¥Y, and Z are now calculated. 


W D [{t,h, + H DC, ¢t, es) 
(0.4) (0.17) 10 100) 
-7.48 
X [DF (2t, — a) + HE Gh, 
0.4 0.11 60 -98.7 « 1.216 +- 71.84 & 0.8 
- 65.19 
Y h.D (2t a> + FE (t a) FG 
1.08 * 0.4 « 60 0.11 1.216 x 40 
0.11 « 71.84 23-37 
Zz h.[E (t, — a) G 
1.08 [—1.216 ~ 40 4+ 71.84] 
25.06 
X 65.19 
n 8.72 
W 7.48 
Y 2S 37 
p 2 
W 7.48 
y A 25.06 
q 3.35 
W 7.48 


Use of Graph 


Enter Fig. 2 on left index line p at 3.12 and draw 


a straight line to 3.35 on right index line q (see 
dotted line on Fig. 2 Mark intersection of line pq 
with n 8.72 and go vertically to upper diagonal 
scale to read u 0.22, the fraction of total area that 
is panel. In the room of Fig. 1, the panel area is 
1072 « 0.22 
78°. of the total room area and the panel area is 22°, 
of the total or 89°. of the ceiling area. Although 80° 
of the ceiling was assumed to be panel to calculate 


235.8 sq ft. The unheated area is thus 


C., as will be shown, this value of C, will change by 
only 0.001 if 98°. were assumed instead of 80° ; see 


under sub-head, Eva» ple of Calculating C..: 


Horner's Solution by Approximation 

A method for panel area determination using 
Horner’s solution for a cubic equation (described in 
mathematical references) and Fig. 1 conditions solves 
the equation, 

v> -- S.iZ\ 3.12V 8 We 15" 0 

after the coefficients, », p and q, have been calculated 
as before. This method gives the value 


\ 0.7808 


The unheated area is thus 78%. of the total room 
area and the panel area is 22° of the total or 89°, 


of the ceiling. Which checks graphical solution. 


Calculation of Panel Load 


When the panel area is obtained either graphically 
or by Horner’s method, the panel load may be cal- 
culated. The value for tf, must be found from Equation 
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(4) and for t, from Equation (1)—see below under 
heading, Derivation of Design Equation. 





t, (vD + E) — vt,D +G=—0 (4) 
vt,D —G 
t, = ———_— 
vD +E 


0.78 « 100 « 0.4 + 71.85 
| + 67.5 F 
0.78 0.4 + 1.215 
which is in excellent agreement with an assumption 
of t, = 68F (Fig. 1). 


t, + ut, + vt.=a (1) 
a— ut, —t, 
t i a aaa 2 
Vv 


140 — 22 — 67.5 


0.78 
t 64.7F 
Then 
) Q 
—— h, (t, t.) h, (tp — ta) 
A, 
where: 
Q 
—-= heat required from Panel, Btu per (hr) 
A, 
Sq ft ) 
} Q — panel heat load, Btu per hr 
A, = panel area, sq ft 
Q 
- = 1.08 (100 — 64.7) + 0.4 (100 — 67.5) 
A 


= 51.1 Btu per thr) (sq ft) 
Q— 1072 « 0.22 « 51.1 12,051 Btu per hr 


Equivalent Conductance 


When applying the theory of equivalent conductance 
to determine panel loads, the actual room is replaced 
by an equivalent room where all surfaces except the 
panel area are assumed to be uniform and homo- 
geneous. All surfaces, consequently, have one con- 
ductance value. 

For ease in visualizing this equivalent room, one 
can imagine the room suspended so that the outside 
air completely surrounds it. As in all air conditioning 
calculations, the outside and inside air temperatures 
are assumed uniform; no strata of air exist having 
variant temperatures. 





With the equivalent room pictured, all surfaces 
having a single conductance value, unheated surfaces 
vill lose heat at the same rate to the outside air. The 
ingle conductance value is called “equivalent con- 





luctance.” An example of determining equivalent 
nductance (C.) for the room shown in Fig. 1 is as 
llows: 


Example of Calculating C, 

om dimensions: 22 \““ 12 8 ft. 
Overall coefficients of heat transmission used in 
determining U, are: 
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U,, outside wall 0.32 

U,, glass (single pane) 1.13 

U., ceiling — 0.093 

U, is now calculated. 

Q, = U,A, At —Q, + Q. + Q, + Q, + Q, 

Where: 

Q, total heat loss from room, Btu per hr. Other 
subscripts are: f for floor, ¢ for ceiling, 
uw for outside wall, i for inside wall, 
g for glass. 


U, equivalent overall coefficient of heat trans- 
mission, Btu per (hr) (sq ft) (F) 

A, unheated surface area, sq ft (total area, 
A,, panel area, A,,) 

\t temperature difference between inside and 


outside air, F 


Heat loss through a slab floor, according to Dill, 
R. S., Robinson, W. C., and Robinson, H. E., in BMS 
Report 103, National Bureau of Standards, can be 
expressed : 

@ -—-- BE, 
Where: 


K heat loss factor, Btu per (hr) (ft) (F) 
(0.8 for 4 in. econerete floor over gravel) 
L Length of floor adjacent to exposed wall, ft. 
\t, temperature difference between inside air 
and ground, F 
Q, UA. At, 


Where 
U, ceiling overall coefficient of heat trans- 
mission, Btu per (hr) (sq ft) (F) 
A, area of ceiling less panel area, sq ft 
\t, temperature difference between inside and 
attic air, F 
Q, U,AyZ t 
Where: 
i outside wall overall coefficient of heat trans- 
mission, Btu per (hr) (sq ft) (F) 
A, outside wall area, sq ft 
: temperature difference between inside and 
outside air, F 
Q heat loss through inside walls 0 
Q. U,A, At 
Where: 
U, glass overall coefficient of heat trans- 


mission, Btu per (hr) (sq ft) (F) 
A area of glass, sq ft 


x 


For this case assume panel area is 80° of ceiling 


area. 
BRL /\t, + UA t+. UAC AC +) EAL ol 
t \t t t 
t 
A, 
0.8 34’ 58/78) (0.093 52.8 38/78 
t 
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- (0.32 « 242.25) + (1.13 29.75) 
U. scscelieeuaceinczistgeteaasniaiit ie aleenansapias 
2 8 & 22) — (0.8 & 12 & 22) 
153.8 
0.155 
1072 — 211.2 
C, — Equivalent conductance (inside surface to 
outside air), Btu per (hr) (sq ft) (F) 
f, U, 
Gs - 
f U, 
Where: 
f inside film coefficient, Btu per (hr) (sq ft) 
(F) 1.65 
U, equivalent overall coefficient, Btu per (hr) 
(sq ft) (F) 
1.65  U, 1.65 « 0.155 
& 0.171 
1.65 U 1.65 0.155 


Derivation of Design Equation 


The single cubic design equation is derived from 
three independent heat balances taken from the cited 
work by Professor Hutchinson The first equation is 
a heat balance on the occupant. It is based on em- 
pirical data set forth in the book, Panel Heating and 
Cooling Analysis, by Professors Raber and Hutchinson, 
and simply states that the occupant will be comfortable 
if the panel temperature, equivalent temperature, in- 
side air temperature, and ratio of panel area to total 
area are in accordance with it. The equation is written: 

t, = ut, - vt, a (1) 


Where: 


t inside air temperature, F 

u fraction of total surface that is panel 

t panel surface temperature, F 

v fraction of total surface that is not panel 

t equivalent temperature of unheated area, F 
a a design constant, 140F for heating offices 


and homes 


The second equation is a heat balance on the non- 
heated area, and is written: 


h.vt h.ut At C vt. (2) 
Where: 

h convection film coefficient of heat transfer 
for air to unheated surface area, Btu per 
(hr) (sq ft) (F) 

h radiation coefficient of heat transfer for 
panel to unheated area, Btu per (hr) (sq ft 
F 


A h.u h.v + C.v 
Cc equivalent conductance of room, inside sur- 
face to outside air Btu per (hr) (sq ft) (F) 
t outside air temperature 
The third equation is a heat balance on ventilation 


air and may be written: 


Bt, — h,ut, —h,vt, + dV,t, (3 
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Where: 
B —h,u + hv 4 dv, 
h. convection film coefficient of heat transfer 
for panel to air, Btu per (hr) (sq ft) (F 
V, specific ventilation rate per unit inside area, 
cu ft per (hr) (sq ft) 
ventilation rate V 
total surface area A, 
d 018 Btu per (cu ft) (F) 


The three original equations may be solved to elim- 
inate two variables, such as t,, t,, v or t,, to give three 
possible combinations; however, the most expedient 
equation includes both v and t,. The equations, there- 
fore, are solved in a manner to derive the cubic design 
equation through the following algebraic steps, where 
figures in parentheses are equation numbers: 


Multiply (1) by h, and add to (3). 

In the sum, substitute the letter D for the quantity 
(h, h,,). 
Substitute the quantity [h, (1 v) + h.V + dV 
for B. 

Let E h, + h, + aV, 

G t,.D — dV.t, hoa 

The resulting equation will be 

t, (vD + E) vt,D + G 0 | 

Multiply (1) by A and (2) by v and add. 

In the sum, substitute for A the given value, 
lh, (1 v) + hv + C,v] 

Let F h, ee oe Ge 

The resulting equation may be written 


t ih 4. FF + ji + we TC, t,) - t,h 
vF [t, si + 2.1 a 0) D 
Multiply (4) by [v-h. 4+ vF + h,| and (5) by 
vD — E] and add. In the sum, let H Cc. Ce t 
th, 
The resulting equation may be written 
v°D [t,h, + H v? [DF (2t, a) + HE —Gh 
v fh. D (2t a) + FE (t a) FG | 
h, [E (t a) G | 0 (6 


Which is of the convenient cubie form 
Wv" Xv? + Yv Z, 
and may be solved: 
1. With graphs 


2. With Cardan equations 


Q ‘< 


ed 


3. By approximation—Newton’s or Horner’s method 


With a specific room and locality of building, all but 
two variables (v and ¢,) of equation (6) may 1b 
assigned values. Then by selecting a panel temperatur 
the panel area may be determined. 


Conclusions 


(1) The single equation design procedure is straight- 
forward and is presented in the most expedient forn 
for determining panel areas with a chosen pane 
temperature. 


(2) Other forms of the single equation may be de 


rived involving a choice of f¢,, ¢,, and v as variables 
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yiCles Events at Cleveland 
fC relate Mm NK-t\ "am Kola 4 


5th All-Industry Refrigeration and Air Conditioning 


Show, Cleveland, January 26-29 


8th International Heating and Ventilating Exposition 
New York, February 2-6 


54th Annual Meeting, American Society of Heating 
and Ventilating Engineers, New York, February 1-5 




















Three events of unusual interest to air conditioning. refrigeration, heating and ventilating 
engineers will take place within a 2-week period at Cleveland and New York. The 5th 
All-Industry Refrigeration and Air Conditioning Show is to be held at Lakeside Hall 
Cleveland, January 26-29. A number of refrigeration groups will have meetings at 
various Cleveland hotels during that time. The 8th International Heating and Ventilating 
Exposition will occupy four floors of the Grand Central Palace. New York City, February 
2-6. and the 54th Annual Meeting of the American Society of Heating and Ventilating 
Engineers will convene at the Hotel Commodore, New York City, February 1-5. This sec- 


tion presents the events of the conventions and lists exhibits at the shows. 


Exhibitors at the All-Industry Refrigeration and 
Air Conditioning Exposition 


Lakeside Hall, Cleveland, Ohio 


Exhibitor Space No. Exhibitor Space No. Exhibitor Space No. 
Cabinet Corp 905 Baker Ice Machine Co., Ine 506 Chrysler Corp., Airtemp 
me Industries, Ine 604 sally Case & Cooler Co 1105 & 1107 Div 103 & 105 
Conditioning and Baltimore Aircoil Co., In¢ 1212 Cleveland Graphite Bronze Co 921 
frigeration News HOT Berry Motors, Inc 1122 Cleveland Refrigerator Co 915 
co Mfg. Co., Inc $24 Betz Corp 609 Colbar, Ine 108 & 110 
alve Company 608 Bishop Co., R. H 112 Coleman Equipment Co, Inc 1219-A 
ninum Co. of America 918 sack, Sivalls & Bryson, Inc 320 Coolstream Corp 1006 
ican Brass Co., The 217 Bonney Forge & Tool Works 328 Copeland Refrigeration Corp. 7038 & 705 
ican Flange & Mfg Brewer-Titchener Corp Cordley & Hayes 101 
In 1112 Crandal-Stone Division 1020 Crown Refrigerat°r Corp 318 
ican Injector Co 126 Broquinda Corp., The 917 & 919 Curtis Refrigerating Mc‘ 
‘can Refrigerator & Brunner Mfz. Co 304, 306 & 308 Div., Curtis Mfg. Co 210,212 & 214 
hine, Ine 711 Bundy Tubing Co 107 Cutler-Hammer, Inc 128 
rican Society of Refrig Bush Mfe. Co 610 
iting Engineers 1204 Butcher Boy Cold Storage 
il Chemical Co 713 Door Co 101 Davis n ¢ hemical Corp The 311 & 313 
de Manufacturing Div 1216 Day A Night Mf-s. Co 
trong Cork Co., FP trigeration Div 225 
lilding Materials Div 109 Century Electric C9 909 D: , ton Rubber Mfg. Co 415 & 417 
¢ Products Co 504 Chicago Seal Co 323 & 325 Detroit Lubricator Co 503 & 603 
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I | 917 | 1017 1018 | 118 1198-4 1216) 
, +—_+——J ——E j 
Exhibitor Space No. | FIT) 
w 915 | 1015 1016] 1116 ’ | 
_ ’ . | 21 7 
Dole Refrigerating Co. 605 a) f | a _ - “— } 
du Pont de Nemours & Co., = ie — sete: mete J = 
Kk. 1., Electrochemical Dept $14 = w w : po 
4 4 4 a 
“ 912 rs me 1o1a| nia wi | 6203 1204 
Katon “fg. Co 1116 < ee Pees eee: : tee 
Ebco Mfg. Co., The — 208, 205, 303 & 305 J Fs a 2} Hoe) tan) ay a 
Eceonofreze Mfg. Co., Ine 1007 a ) Z . lr208 
Electrimatic Div. of the w on &- c= — 
Simoniz Co 215 a. | ' 1108 | 107} 10s] 120s|:207 fee 
Eston Chemicals, Inc 224 = 908 907 | 1oor . 
Evans Mfg. Cor 9 
ins Mfg. Corp 111 = = = 
| 0 
nm 
' , | |905/1005) | 
Fedders-Quigan Corp 403 | | 
Fleetwood-Airflow, Inc 911 4+ }—+ J (a 
Fogel Refrigerator Co 1021 904 | 901 1001 | _— 
Franklin Refrigeration Co 1120 a 
Frigidaire Div., General and [ ; (oe } 
Motors Corp 1217 ae 
General Controls Co 314 








eee lectric Co 115,117, 416 & 418 
General Engrg. & Mfg 





Co 315, 317 & 319 
Gilmer Co., L. H., Div. of 
United States Rubber Co 1010 
Grand Rapids Brass Co 993 
. 


Floor plan and location of exhibits in 
Lakeside Hall, Cleveland. 
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a01 403 [40s] 407] 409] «un [ai lai | | [aus] air] 417} 419 | 423 [a2 s|aesal NORTH EXHIBIT HALL 
Exhibitor Space No. Exhibitor Space No. Exhibitor Space N 
Halstead & Mitchell 1$95-A Ideal Cooler Corp 902 Jamison Cold Storage Door Co 11 
Heat-X-Changer Co., Inc., The 125 Imperial Brass Mfg. Co... The 426 & 428 Jarrow Products 
Henry Valve Co 997 Jordon Refrigerator Co., Ine q 
Highside Chemicals Co 321 Jack & Heintz Precision 
Hudson Products Co., Inc 502 Industries, Ine 908 Kason Hardware Corp 
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Exhibitor Space No. Exhibitor Space No. Exhibitor Space No. 
veeney Publishing Co 1119-A Pacific Lumber Co., The 1208 Taylor & Co., The Halsey W 120 
Kerotest Mfg. Co 220 & 222 Pacific Mtg. Corp 1109 Tecumseh Products Co TOS 

inetic Chemicals, In« 216 Paley Mfg. Corp 910 Temprite Products Corp 509 
\leen-Kut Mfg. Co 209 Peerless of America, Inc 707 & 709 Tenney Engineering, Inc $23 
iN old-Hold Mfg. Co. 411 & 413 Penn Brass & Copper Co 613 Texas Co., The G04 
\ramer Trenton Co 116 & 118 Penn Electric Switch Co 1011 Thompson Machine & Supply 

Phillips & Co., H. A 912 Co., Emery L016 
LaCrosse Cooler Co 1110 Polar Hardware Co 124 Torrington Mfg. Co., The 1108 
Larkin Coils 710 & 712 Prest-O-Matic Products Co., Inc 405 Tube Manifold Corp 1018 
Lehigh Mfg. Co, Ine 226 & 228 Tyler Fixture Corp L002 & 1004 
Lewin-Mathes Co., Lewin Quillen Bros. Refrigerator Co 1009 Typhoon Air Conditioning Co 907 

Metals Div. 1022 
Liberty Motors . Engrg Corp. 120% Ranco, Ine 310 & 312 
Linde Air Products Co.,The 1114 Redmond Co.. Inc 121] United Cork Co 316 
Lynch Mfg. Corp 102 & 201 Refrigerating Specialties Co 113 United Friguator Engineers 27 

o Refrigeration Appliances, In¢ L015 United Refrigerator Mfg. Co. 511 & 518 
McCord Corp. 10% Refrigeration Corp. of America Universal Cooler Div. of, 
McCray Refrigerator Co 1213 508.510 & 512 International Detrola Corp 
MeIntire Connector Co 611 Refrigeration Enere.. Inc O14-A 127. 129.131 & 133 
McQuay, Inc 602 Refrigeration Engrg. Co 1205 
Marlo Coil Co $04, 406, 408 & 410 Refrigeration Equipment 
Marsh Corp., Jas. P 114 Wholesalers Assoc 1206 Victor Products Corp ; Lo? 
Mayflower Products,Ine 122 Refrigeration Publications. In 607 Victory Metal Mtg Corp 5OL& 601 
Mills Industries, Inc 109 & 111 Refrigeration Service Engineers Virginia Smelting Co 204 & 206 
Minneapolis Show Case & Snciety 1214 

Fixture Co 1013 ea 2()7 = ong. 
\Minneapolis-Honey well a es “e 195 Wabash Mtg Co ; 302 

Regulator Co TOI , Wagner Electric Corp L118 
Mitchell Mfg. Co 1017 Wagner Tool & Supply Corp 1119-B 
Mueller Brass Co 807 & 309 Safe-Way Food Locker Co $12 Ward Refrigerator & Mfg 

Sanitary Refrigerator Co 218 Co 1121 & 1221 
Nash-Kelvinator Corp Schnacke, Inc 123 Weatherhead Co., The 119 

<select oe " 901 & 1001 Servel, Inc $29, 431 & 433 Weber Showcase & Fixture Co., Ine. 1117 
National Assoc. of Refrigeration Spencer Thermostat Co., Unit of Westinghouse Electric Corp 419 

Contractors 1218 Metals & Controls Corp LOOS White-Rodgers Electric Co 211 & 213 
National Commercial Refrig Sporlan Valve Co 219 & 221 Wilson Refrigeration, Inc., Div 

erator Sales Assoc 1202 Standard Refrigeration Co $24 & 326 Wilson Cabinet Co 102, T04 & 706 
Nevinger Mfg. Co.. Inc 912 Standard-Dickerson Corp 327 Wolverine Tube Division D005 
Nrekore - Collins Co 04 & 106 Stoddard Mfg. Co., Ine 1019 

kerson & ollins Cc 104 & 1 Sun Oil Co 920 
Orley Freezers, Inc 1210 Superior Valve & Fittings Co 301 Yoder Co., The 1014 
Owens-Corning Fiberglas Corp 1005 Smith Corp., A. O 1219 York Corp 120 & 422 


Exhibitors at the International Heating and 
Ventilating Exposition 


Grand Central Palace. New York 


Exhibitor Space No. Exhibitor Space No. Exhibitor Space No. 
\ce Engineering Co 550-551 \merican Society of Heat Bearlee Products Co 515 
\cme Industries, Inc 5DS-559-560 ing & Ventilating Engrs A Main Bell & Gossett Co 18-49 
\erofin Corp 233 \merican Steel & Wire Co 311-313 seltran Associates, Inc 648-649 
\ir Conditioning & Oil American Stove Co 174-475-476 jest Engineering Co., Inc 639 
Heat Magazine 225-227 Anderson Products, Inc 642 Dan Bierman 661 
Devices, Ine 112-415-414 \nemostat Corp. of Ame) 16-17 Borg-Warner Corp., Norge 
Filter Corp 518 \pril Showers Co 270 Heat Div 556-557 
Maze Corp 561-562-563 Armstrong Machine Works 338-340 Boston Machine Works D67-568-569 
and Refrigeration Armstrong Steam Trap Co S388-340 Breuer Electric Mfg. Co 653 
orp 127-428 \ustin Heating Service 617 Brown Electric Co 215 
emp Div.-Chryslet \u-Temp-Co Corp 542 Bui'ders Iron Foundry 356 
orp 16-47-58-59 \uto-Heat Corp 285-287 Builders-Providence, In« 356 
therm Mfg. Co 226-228 \utomatic Burner Corp 94 Burden Co 650 
rich Co 502-503-504 \utomatic Devices Co 229-231 Burnham Corp.-Boiler Div 242-244 
ince Mfg. Co., The 17 1 \vo Manufacturing Corp 
rom Corp., The 605 Spencer Heater Div 255 C-S Brass Mfg.Co 641 
rican Air Filter Co., Inc 18-19 Cargocaire Engrg. Corp 655-656 
rican Artisan $2 Bacharach Industrial Instrument Co. 411 657-658 
rican Gas Assoc 7 to 15 inel Baltimore Aircoil Co., Inc 652 Carnegie-Illinois Steel 
rican Mohawk Co., Inc 526-527 Bauer & Black, Div. The Corp 311-313 
erican Radiator and Kendall Co 640 Carrier Corp 66-67 
tandard Sanitary Corp 2-3-4-5-6 Bear Manufacturing Co 501 Catskill Metal Works, In¢ 630 
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First floor plan of exhibits, Grand Central Palace, New York City 
Exhibitor Space No. Exhibitor Space No. Exhibitor Space No 
Century Engrg. Corp 72 & 73 Crane Co 209-211-213 Fairbanks Co., The 169-471 
Certified Furnace Co., Div Crotty Mfg. Corp 543-544 Fairbanks-Morse & Co 78-7! 
Stainless Steel Products Co 528-529 Cuno Energ. Corp., The 109 Fairfield Oil Heating Co., Inc $20) 
Chace Co., W. M 441-442 Curtis Refrigerating Mch Farr Co 265-26 
Chelsea Products, Ine 633-634 Div., Curtis Mfg. Co 278-280-295-297 Federal Boiler Co., Ine 63s 
Chicago Pump Co 38-39-40 Cyclotherm Corp 493-494-495 Field Control Div., H. D 
Chrysler Corp., Airtemp Div. 46-47-58-59 Clercold, Ine 134 Conkey & Co 266-26 
Cinco Div., Sub. of The F. C Fireline Stove & Furnace 
Russell Co 129-430-431-432 ee 201 Lining Co 35 
’ ° > ra S mune SC - F ~ + . . ‘ -p- 
Circulators & Devices Mfg appa ite = Fitzgibbons Boiler Co., In¢ 56-5 
‘ = _ Dielectric Products Corp., Inc 205 . ‘3 . . 
Corp. 659 & 660 é pret Forest City Foundries 
é - eae Dodge Corp., F. W 1O0-A ’ i. — 
Cleaver-Brooks Co 91-92-93 ele Valen fa. 19.999.99 Co., The 516-51 
: s ole Vé e Co., e VW ey AA kata . . ; 
Cleveland Steel Products ieietitiaeeaslhidiies iy edo Frigidaire Div.. General 
Corp 13-44B S* ~ V Bayes Bhagat Motors Corp 101-402-4038-404 
"13 . la A Domestic Engineering 28-W & 28-E . , ; 
Climax Machinery Co 609 ; . : . ‘ Fueloil & Oil Heat 
2 “ cs - aarti Dowagiae Steel Furnace Co 161-A : re 
Coleman Co., Inc., The 241-243-245 Des Vane tae 346-248 Magazine 225-22 
‘ ‘ , ‘ - ( e ac I C%¢ e 0 o o . . 
Cole-Sewell Engrg. Co 541 “tate staat = ge Fulton Sylphon Div., Robert 
Columbia Steel Co. 311-313 cal I shaw-Fulton Controls Co. 303-305-3' 
; ee . ees anaes Duo-Therm Div., Motor 
Combustion Control Corp 472-473 : é mr 
Combustioneer Automatic Wheel Corp — Gelert C >: 66 
. = as ‘a Dwyer Mfg. Co., F. W 299 —_— pn . 
Coal Burners, Div. Steel : General Electric Co., Air 
Products Engineering Co 189-490 Conditioning Dept 70-7 
Commercial Filters Corp 507 Kagle-Picher Sales Co 187-488 General Electric Co 
Conco Engrg. Works, Div Eckhart Mfg. Co 247 Apparatus Dept 393-39 
H. D. Conkey & Co 237 Effecto Grille 519-520 General Engrg. & Mfg. Co 263-264-26 
Connor Energ. Corp., W. B.. Electro Specialty Mfg. Co $6H1-A General Filters, Inc 54 
Dorex Div. 63 Electromode Corp 644-645 General Fittings Co 389-39 
Consolidated Industries, Inc 32-33 Empire Stove Co 572 General Oil Heating Corp 32 
Consolidation Coal Co. 69-271 Enterprise Eng. & Fdry. Co 483-484 Gold Star Oil Burner 
Continental Air Filters, Ine 457-458 Ever-tite Coupling Co., Ine 575 Mfg. Co., Inc 678-67 
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Plan of exhibits on mezzanine, Grand Central Palace 
Exhibitor Space No. Exhibitor Space No. Exhibitor Space No. 
Greenlee Tool Co 535-536 Kehm Corporation, The 376-378-380 Mystik Adhesive Products Div., 
Grinnell Company, Inc 251 Kendall Co., Bauer & Black Chicago Show Printing Co 65 
: ee : Div., The, 640 
Hanson-Gates Mfg. ( o., Ine i a1 1 National Air Conditioning Ine 218 
Heating Research Corp 330-332 Kent Co., The 573 National Home Equipment Co 16H1-A 
Heating & \ entilating 81-82 Kewanee Boiler Corp. 304-306 308 National Oil Burner Co 274-276 
Henry Furnace ¢ ~ Phe 282-284-291-293 Korfund Co., Inc., The 618 National Radiator Co., 
ee |e 309 Koven & Brother, Inc., L. O 36-37 The 248-250-252-254 
Hart & Crose ( ml : : O00 Kresno-Stamm Mfg. Co National Tube Co 311-313 
Hershey Mch. & Fdry. Co 512-513 (American), Inc. 179-480 Newark Transformer Co 612 
Holcomb & Hoke Mfg. pee Seas, Krueger Sentry Gauge Co 663-664 New York Oil Heating 
Co., Inc 625-626 Association, Inc 539 
lome Ease Products Div., .s Langtot, Inc 532 Niagara Blower Co 23-24-25 
Bogue Electric Co : 317-319-321 Lewis & Co.. Inc... Jos. E 680 Norge Heat. Div. of Borg 
llomestead Equip. & Mfg : Lieblich Burner Service, Ine 524-525 Warner Corp 556-557 
Corp 665 Linde Air Products Co., The 530-531 Norman Products Co 105 to 408 
— a Lindy Heaters, Inc. 611 
pose ; - _— weiataiies rae Lockformer Co., The H 614 Olsen Mfg. Co., The C. A 
tone aenel eee Lonegan Mfg. Co. 621 282-284-291-293 
' aan , = hate © 451 to 456 Libbey-Owens-Ford Glass Co 162 Owens-Corning Fiberglas 
on Fireman Mfg. Co 51 to 456 Corp 116-417-418 
ickson & Church Co 165-466-467  MeDonnell & Miller, Inc be oa aed 
fferson Electric Co 939 Modine Mfgz. Co. 381-383-385 Pacific Mfg Corp DD2-Dd8 
nkins Bros. 85-86 Monarch Mfg. Works, Inc 354 Packer Mfg. Co 281 
nes & Brown, Inc 636 Moore Co., The 289 Palmer Mfg. Co. = 
y Mfg. Co 637 Morse-Smith-Morse, Inc 272 Paragon Electric Co 315 
Mue'ler Furnace Co., L. J 316-318-320 Peters-Dalton, Inc 143-444-445 
uffman Air Conditioning Co. 547-548 Multi-Vent Div., The Pyle Petroleum Equipment Mfg. Co 574 
ustine Company, Inc 205 National Co 283 Petrometer Corp $1 
eney Publishing Co 42 Munn & Steels, Inc 669-670 Penzillo Pump Co., Ine 615 
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Third floor plan, Grand Central Palace 
Exhibitor Space No. Exhibitor Space No. Exhibitor Space No. 
Piqua Machine & Mfg. Co., The 616 5.0.8. Products Co., Inc. 521 Taco Heaters, Inc 83-84 
Pittsburgh Corning Co. 235 Sampsel Time Control, Inc. $19 Tal Prestal Bender, Inc 46% 
Pittsburgh Equitable Meter Sangamo Electric Co 667 Taylor Forge & Pipe Wks 312-314 
Div., Rockwell Mfg. Co 67 Sarco Co., Ine 80 Telechron, Ine 613 
Plibrico Jointless Firebrick Co 35 Schnacke, Ine 566 Tennessee Coal, Iron & 
Pilgrim Oil Burner Co $47 Schwitzer-Cummins Co 159-460-461 Railroad Co 311-313 
Plumbing & Heating Journal 505 Scott-Newcomb, Inc 350-352 Thatcher Furnace Co 26-2 
Preferred Utilities Mfg. Corp 60-61 Scully Signal Co 676-677 Thermoseal Div. of The 
Selectrol Engineering Co 668 F.C. Russell Co. $29-430-431-432 
8 owen . FR4.5EF 4 eee a 91.499 
Quaker Mfg. Co 8300-302 se rve l, Inc - . 564 565 Thrush & ( 6. B.z | $21-42° 
Quiet-Heet Mfg. Corp 654 Shafeo Distributing Corp 674-675 Timken Silent Automatic Div., 
nt : Sheet Metal Worker 505 Timken-Detroit Axle Co 76-77% 
Skuttle Mfg. Co. 464 Tinnerman Products Co 334-336 
Radiant Utilities Corp 606 Smith Mfg. Co., Inc., F. A 491-492 Titusville Sales Co 163 
Randall Graphite Products Smith Co., Inc., The H. B 628-629 Trion, Inc 506 
Corp. 537-538 Smith Twin Tubular Boiler Triplex Heating Specialty 
Ray Oil Burner Co 214-216 Co.. Inc. 496 Co.. The BAG 
Raytheon Mfg. Co 135-436 Snips Magazine 622-A Turnbull Heating Co 519-52! 
Redmond Co., Ine $85-486 Sprouce Co., Inc., V. E 627 Tuttle & Bailey, Inc 425-426 
Refractory & Insulation Corp 310 Spence Engrg. Co., Ine 533-534 
Reif-Rexoil, Ine $23-424 Spencer Heater Div... Avco 
Research Products Corp 603 Mfg. Corp 255 U.S. Air Conditioning Corp 197-498 
Reynolds Metals Co 554-555 Standard Heater & Oil U.S. Radiator Corp 217-219-221-223 
Rheem Mfg. Co 64-65-68-69 Equipment Co 601-602 U.S. Steel Corp 311-315 
Richfield Mfg. Corp 610 Standard-The Service, In« 646-647 U.S. Steel Supply Co 311-31 
Richmond Radiator Co a2 a3 Steel Products Engrg. Co {89-490 United Heating Industries, Ince $44 
Ridge Tool Co 622-623-624 Steel Products, Ine 604 
Roberts-Gordon Appliance Stewart Mfg. Co., Inc 643 
Corp 257-259-261 Stokol Stoker Co., Inc 635 V.& E. Products, Inc sZt 
Robertson Co., H. H 672-673 Super Electric Products Corp 620 Vibration Eliminator Co $s: 
Rome-Turney Radiator Co 199 Surface Combustion Corp 50-51-54-55 Viking Mfg. Co., The 21-22 
Russell Co., The F.C $129-430-431-432 Syncromatie Corp 342-344 Vineo Co., Inc., The 477-478 
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Exhibitor Space No. Exhibitor Space No. Exhibitor Space No. 
Voleano Burner Corp $49-450 Watson-Stillman Co., The 387 Worthington Pump & Machin 
Voss Co., Inc., J. R. H 607-608 Weil-McLain Co 5OS8-509-510-511 ery Corp., Air Conditioning 
Vulcan Radiator Co., The 415 Whale Products Corp $10) & Refrigeration Div 30-31-44-A-45 

White Mfg. Co., The a40 York Corp 74-75 

Walton Laboratories, Inc $37-438-439 Wilson & Co., Ine 323 York-Shiptey, Inc., Industrial 
Waterfilm Boilers, Inc 36-37 Wilson Co., The H. A 207 liv t58 to 374 
Waterman-Waterbury Co., The ; 


20) Wing Mfg. Co., L. J 34 Yula Water Heaters, In 619 


PROGRAMS 


SHOW WEEK ACTIVITIES IN CLEVELAND 
January 26-29 1948 
(Be careful to check hotel location) 


Wednesday — January 28 


10:00 a.m. Regional Meetings, Refrigeration Equip- 
ment Wholesalers Association Hotel 
Statler. 


Monday — January 26 
8:00 a.m. Registration, Refrigeration Equipment 
Wholesalers Association—Hotel Statler. 
9:30 a.m. Annual meeting, president’s report and 
speakers, National Association of Refrig- 












































































































































































































































? ; 
eration Contractors—Hotel Allerton. eis |6re A ose | 69 620 

10:00 a.m. Preview of All-Industry Exposition, Pub- i ; 
lie Auditorium. exclusively for whole- 3. 2 
niles G2/ 
salers. b—2 

12:30 p.m. Press Luncheon Meeting, National Asso- G4 
ciation of Refrigeration Contractors G22 
Hotel Allerton. ers 680 | 67/ eg 

2:00 p.m. All-Industry Exposition (Open to entire a te 

G/zZ ? C63 
f G79 | G72 
industry to 10 p.m.) | 

. ‘ ; ; . : G24 | 

5:00 p.m. Cocktail Party, given by REMA for of- cu 6781673 | 
ficers, directors, and secretaries of cooper- }__A peti gna z @ 
ating association,—Rose Room, Hotel 6/0 lls FLEvATORS §=Y G25 
’ Fy [TIeTIareas » 

Cleveland. TTT ae 
C€o9 G76 1675 GGi G62 G26 
PPrzz272 "alia BB 
Tuesday — January 27 cos - ade 

9:00 a.m. Meeting, Drinking Water Cooler Manufac- \Joowes 
turers Association ( Division of Refrigera- co7 { 78 
‘ “ : — (ptihaaign Z B 
tion Equipment Manufacturers Assn. ) az ane 

9 ; P . 606 G45 | 646 659 629 
9:30 a.m. Annual meeting, with speakers, committee < 
reports and election of directors, National 605 6441647 ELevarens AS 630 
. . . — ° - _ i) 
Association of Refrigeration Contractors Zi B 
Hotel Allerton. Go4 643 | ca8 -_ 
10:00 a.m. 13th Annual Meeting, Refrigeration Equip- | | 
. : 603 692 | ¢49 | 6581657 | G56] o55 
ment Wholesalers Assn.—Hotel Statler. au y, 632 
y ~ “4s . . hs ie 

12 Noon All-Industry Exposition (for Refrigera- 602 oF) | $50 | o5/ | 6521653 | 659 
tion Contractors, Dealers, and Service — i G35 
Engineers only. Open to 6 p.m.) 6o/ 

"7 : ' , E 2 % 

(:00 p.m. Cocktail Party and Annual Banquet, Re- 644 
frigeration Equipment Wholesalers Asso- _ 
ciation—Hotel Statler. 

7 A — G4O | 639 637 | 636 635 

(:30 p.m. Annual Banquet, National Commercial Re- 























frigerator Sales Association—Grand Ball- 


room, Hotel Carter. Plan of fourth floor, Grand Central Palace 


HEATING AND VENTILATING, JANUARY, 1948 99 





p 


review 


(4 Cloveland and V, 
of Cuenls al L@UVELANKA AVC eu 





York: 





12 Noon 


Ds 


a: 


1( 


~ 


-30 a.m. 


All-Industry Exposition (Open to 6 p.m. to 
entire industry ) 


00 p.m. Annual Business Meeting and Election of 
Officers, National Commercial Refriger- 
ator Sales Association. 

30 p.m. 5th All-Industry Exposition Banquet, 


Arena Floor—Public Auditorium 


Thursday — January 29 


10:00 a.m. All-Industry Exposition (Open to 4:00 


p.m. to entire industry ) 


5:00 p.m. Meeting, 


and 


All-Industry Show Committee 
of Directors, Refrigeration 
Equipment Manufacturers Association. 


Board 


54th ANNUAL MEETING 


AMERICAN SOCIETY OF HEATING 


AND VENTILATING ENGINEERS 


February 1-5, 1948 e Hotel Commodore, New York. N. Y. 


Sunday — February 1 


:00 a.m. Committee Meetings 
:00 p.m. Council Meeting 


Monday — February 2 


Business Session 
Reports of Officers and (€« 
Discussion on New Constitution and By-Laws 


mimittees 


A Method of Fire Control, by A. C. Bartlett 
State Laws Concernnig Industrial Exhaust Ventilation 
by K. J. Caplan and A. D. Brandt 


12-15 p.m. Welcome Luncheon 


Toastmaster Giannini, President, 


M. C New York 
Chapter, ASHVE 
Address Hon Hugo Rogers, President, Borough of 
Manhattan 
2:00 p.m. Opening &th International Heating and 
Ventilating Exposition—Grand Central 
Palace 
2:30 p.m. Chapter Delegates Meeting 


Tuesday — February 3 


9:30 a.m. Technical Session 
Downward Projection of Heated Air, by Linn Helander 
and ©. V. Jakowatz 
[The Discharge of Air from a Long Slot, by Alfred 
Koestel and G. L. Tuve 
Friction Equivalents for Round, Square and Rectangular 
Ducts, by R. G. Huebscher 
A Summary of ASHVE Research in Air Distribution 
ind Ventilation, by Cyril Tasker 
12:30 p.m. Luncheon Meeting—-TAC on Panel Heat- 
ing and Cooling 
2:00 p.m. Technical Session 
Measurement of Heat Output of One Square Foot 
’anel, by R. S. Leigh and R. G. Vanderweil 
Air Temperature Gradients in a Panel Heated Roon 
by J. M. Ayres and B. W. Levy 
The ASHVE Panel Heating Research Progran by 
G. D. Winans 
Periodic Heat Transfer at the Inner Surface of a Wa 
by H. A. Johnsor 
4:30 p.m. 1948 Committee on Research 
6:30 p.m. Past Presidents’ Dinner 
Wednesday — February 4 
9:30 a.m. Technical Session 
Measurements of Solar Heat Transmission through Flat 
Glass, by G. V. Parmel W. W. Aubele and ROG 
Huebscher 
Thermal Assessment of the Environment, by IT. H. K 
An Improved Test Method for Rating Air Filters, by 
R. S. Farr. W. N. Pauley and K. A. Cris! M1 
The 1948 Guide, by R. S. Dill 
2:00 p.m. Technical Session 
Symposium-——The Heat Pump for Year ‘Round Air 
Conditioning 
Economic and Technical Aspects of the Heat Pump, by 
W. FE. Johnsor 
Heat Pump in an Office Building, by J. Donald Kroeker 
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HE purpose of an exhaust system is to 

bring dusts, vapors, gases, fumes and nuis- 
ance materials into a hood and to convey them 
to a suitable place of disposal. This is accom- 
plished by creating an air movement in the 
vicinity of the source where these substances are 
generated. The air movement must be great 
enough to keep the substances from dispersing 
into the air. Hence, the effectiveness of an ex- 
haust system depends upon the provision of an 
adequate air movement at the source. 

The magnitude of air movement required de- 
pends on the kind of material to be controlled 
and the way it is generated. For example, dust 
from a grinding wheel not only has directional 
energy to be overcome, but also the “fan-action” 
of the wheel which tends to disperse the dust 
outward from the hood. On the other hand, va- 
pors from a tank require control over a relatively 
large surface. 

A great deal of experience is available regard- 
ing the velocities necessary to control different 
substances. However, hood design has much to 
do with the effectiveness of these velocities. Fol- 
lowing are four items to be considered in design- 
ing a hood before any estimate of air velocities 
or air volumes is made: 


1. Get the hood as close to the source of 
trouble as possible; 


2. Arrange the hood so that it does not inter- 
fere with the worker; 


3. Enclose the source, if possible, but always 
leave enough opening area for air to enter; 
otherwise the material will not be carried 
away; and 


4. Take every advantage of the direction in 
which the material is dispersed. 


Table 1 gives air velocities or air volumes 
necessary to control various substances. Require- 
ments for grinding wheel hoods are not listed 
since these are generally set by state codes. 

There are two ways of testing the effective- 
ness of an exhaust system: (1) by determining 
the amount of a substance which actually gets 
into the air, or (2) by testing the performance 
of the system in terms of the amount of air it is 
handling. Usually, the first method is beyond 
the means of most engineers and is rather in- 
tricate, since it involves taking air samples. The 
second method is within the abilities of most 
engineers or maintenance men. The steps which 
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Table 1—Air Velocities or Volumes Necessary 
to Control Various Materials 





Air Velocity 
Operation or 
Air Volume 


Remarks 





Bagging powdered 200-400 fpm Velocity over open- 
material ing in which bag is 
set. 


Metal spraying 500fpm Velocity over open- 
ing. Work located 

under hood. Spray- 
ing done from out- 

side. 

Belt conveyors. 
Fine materials 


(transfer points) 


Welding 
Paint spraying 


250fpm At transfer points. 


150-200 fpm At work area. 
100-150 fpm Across opening of 
hood or booth. 


Offset spraying 300 fpm 


100 cfm Exhaust at edge of 
x persqgft tank by slots 1 to 2 
agp tank surface inches wide. 


At hood opening. 
Electroplating 


200 fpm Work inside of the 
booth. Operator in- 
side. Velocity across 
opening. 


Swing grinding 


Soldering 150 fpm Near work. 


200 fpm Worker inside booth. 
Velocity across booth 


opening. 


Burring 


75 cfm 
per sq ft 


Complete enclosure. 
Flat deck screens. 


Screening 





follow show the procedures to be used for the 
second method. 


Step 1—Lay out the system on paper, not neces- 
sarily to scale, and indicate the size of 
duct work, in sub-branches, branches 
and mains. 


This should be done because often a system 
has added to it one or more branches to take care 
of extra machinery; or else branches may be 
moved. A well-designed system is one where the 
main duct at any point has an area equal to the 
area of all the branches together from the 
farthest end to the point in question. 

The rule of areas often reveals what is funda- 
mentally wrong with a system. A rapid method 
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TESTING EXHAUST VENTILATING SYSTEMS 


of checking areas where circular ducts are em- 
ployed is possible by observing that the areas 
are as the squares of the diameters. 

Often State codes require that 20% be added 
to the area of the main at every point where a 
‘branch enters. 

Step 2—Check the air flow. 

Checking the air flow is more easily done than 
most engineers realize. There are many special 
devices available on the market for measuring 
air flow, some of them direct reading; but by 
far the simplest method, well within the reach 
of anyone, is described here. This method con- 
sists of using a glass U-tube with water in the 
arms to the half-way mark. The U-tube should 
have an internal bore of about 3/16 in. although 
it may be larger. An overall length from the 
bottom of the U to the tip of 10 in. is enough. A 
distance of 1 in. to 14% in. between the arms is 
enough. The tube may be mounted on stiff card- 
board, plywood or metal. For convenience, a 
scale marked in inches may be placed between 
the two columns, with the zero of the scale even 
with the level of water in the column. To obtain 
adjustment either the scale or the U-tube may 
be moved up or down, or if this is not possible, 
the deflection of the columns (to be explained) 
can be obtained by difference. 

If one arm of the tube just described is tapped 
to an exhaust system at any point up to the in- 
take of the fan, the suction will raise the water 
level on the arm connecting the system, and 
lower it on the other. The total deflection, that 
is the distance in inches between the water level 
in the columns, gives the suction. The amount 
of deflection in inches is called the static suction 
at the point of measurement expressed in inches 
of water gage (wg). If the tube is tapped to the 
system on the pressure side of the fan, the con- 
necting column is lowered and the other raised. 
The deflection measures the static pressure. Usu- 
ally the term static pressure applies whether the 
pressure is positive or negative (suction). 

It is possible by measuring the static pressure 
at certain points in a system to determine air 
velocity and performance. One of these points 
is just behind the heod, at a distance of 12 in. 
to 15 in. from the point at which the hood joins 
the duct. Then the velocity of the air at the con- 
nected point is equal to: 

Velocity (ft per min) — 
of deflection (inches). 

The duct may be drilled and a short nipple of 


3200 square root 
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copper or brass 3/16 in. diameter may be placed 
snug against the opening. The nipple is con- 
nected by means of a rubber tubing to the 
U-tube. In use the U-tube is held vertically. If 
the tube is clean, readings as low as 0.1 in. are 
readily obtained. 

The use of the term “static suction” or “static 
pressure” in state codes refers to the deflection 
measured as described in the foregoing. It is a 
convenient procedure, and gives pertinent in- 
formation. However, static suction does not give 
any other measure except velocity when used as 
we have above. More often than not, air volume 
is important, and for this reason, State codes 
also stipulate duct diameter whenever the term 
static motion is used. 

Step 8—Air volume. 

When the duct diameter at the joint at which 
we measure the static suction of a hood is also 
known the volume of air flowin is obtained by 
multiplying the air velocity in feet per minute 
by the area of the duct in square feet. This gives 
the volume of air in cubic feet per minute, that 
is: 

Volume of air (cfm) == 3200 area of duct 
(sq ft) & square root of | U-tube deflection. 

The procedures just outlined may be repeated 
for every opening and thus the amount of air 
handled by a fan may be estimated. The accu- 
racy of the procedure outlined is about plus or 
minus 10% for most industrial exhaust systems. 

Often it will be found that dust settles in a 
duct system. This is usually due to insufficient 
velocity. Most dusts are conveyed at velocities 
exceeding 3000 fpm. At lower velocities dusts 
begin to settle. Hence in such instances from 
the air volumes and pipe diameters we are en- 
abled to calculate velocities in any part of the 
exhaust systems and check them against the 
usual requirements. 

If Q is the air volume in cfm, V the velocity 
in fpm, D the duct diameter in inches, h the de- 
flection of the U-tube in inches, and A the area 
of the duct in square feet, we have the following 
formulas: 

1D? 





( ] ) Q pene AV =— 
4 >< 144 

ee S200) \ saeaslereciion 

(3) Q= 3200 > 4 A\/h = —  17.6D? 2\/h made at hoods. 


The foregoing outline is by J. M. Dalla Valle, 
consulting engineer. 


x V =0.0055D2V 
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Fig. 1. 





Section through pipe and fittings showing the conventional threaded fittings at left and at right fitting designed for 


silver alloy brazing. 


Threadless Fitting for Pipe 


A new time-saving method for joining pipe that 
makes possible use of thinner wall pipe. 


HREE general types of piping installations are in 
a use—the ordinary screwed pipe with 
threaded malleable fittings and steel or wrought iron 
pipe; the welded job made with larger sizes of steel 
pipe or with copper or brass tubing; the soldered job. 
Silver alloy brazing is now used with a new line of 
malleable threadless pipe fittings for joining steel or 
wrought iron pipe that has resulted in a number of 
outstanding advantages as a method of making a ‘‘one- 
piece” piping system. As compared with the same size 
of pipe line joined with threaded fittings, it shows a 
30°) reduction in weight. 

These Flagg-Flow fittings which are made in sizes 
up to and including 2 in. are applicable wherever 150 
lb standard weight black, malleable, screwed fittings 
are now used for 150 lb working steam pressures at 
50F, or 300 Ib non-shock pressures at temperatures 
of 150F as for oil, water or gas lines. 


Advantages of Methods 


The pipe fitting has the following basic advantages: 

1. Reduction in wall thickness and pipe weight. 

2. Simplification in making joint. Skilled labor to 
cut pipe threads not necessary. 

5. Elimination of threads does away with a common 
point of pipe failure 
the fitting. 


the pipe thread outside of 


4. Pipe can be fitted snug up against a wall and used 
at points where it is impossible to use a wrench. 

». Smooth internal passage results in a sharp reduc- 

tion in friction loss. 

Disconnection of pipe lines simplified. By heating 

the joint 12F higher than when making the joint, 

solder will flow freely from joint. 


Resulting pipe joint is stronger than either the 
pipe or fitting. 
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AM ateriil for Industry 


8. Joint has greater ability to withstand vibrations 


Mt 


than threaded joints. 

The malleable iron socket type fitting used is de- 
signed so that a shoulder is provided as a stop for the 
The 
cup which produces this shoulder is machined to ac- 


plain end pipe when it is inserted in the fitting. 


commodate the outside diameter of standard pipe. In 
making a joint with this fitting, the following steps 
are followed: 


Steps in Making Joint 
1. Cut pipe square. Be certain pipe end is free of 


burrs. Use special tool illustrated in Fig. 2 for 


shaving end of pipe as insurance that the pipe is 
not out of round, and to remove the metal oxide 
from the pipe surface that will be in contact with 
the silver alloy solder. 





Fig. 2. Tool for shav:ng end of pipe to make sure that it is 
perfectly round. 
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Size end of pipe to proper clearance. 

3. Clean the cup of the fitting and flux both cup and 
pipe thoroughly. 

4. Insert pipe into fitting hard against the bottom 

of the cup. Give proper support to the assembly. 


1 


ww 


Heat the pipe until the flux is bubbling. 

Switch the flame to the fitting and heat until flux 
is entirely melted and active. 

7. Apply the alloy and heat both the pipe and fitting 
by moving flame from one to the other until the 
alloy flows by capillary attraction into the clear- 
ance between the cup and the pipe wall. The alloy 
melts at 1170F. As the alloy flows, move the flame 
around the fitting at the band, adding enough 
alloy to fill the space and to make a small fillet if 
desired. Add a little heat to the pipe from time 
to time. 


a 


Since no allowance has to be made for the metal cut 
away by the pipe thread die when cutting the pipe 
thread, it is not necessary to increase the normal pipe 
wall thickness. For example, pipe 3 in. diameter and 
under loses one half of the wall thickness when the 
pipe is threaded. Therefore, with the soldered joint, 
it is possible to use pipe of reduced wall thickness and 
weight. 


Snug Fits Possible 


As a large torque pipe wrench is not required to 
make a tight assembly of pipe into fitting, and an oxy- 
acetylene flame is the only major tool required when 
all the parts of the line are moved into position, it is 
possible to run pipe lines snug against a wall or in 
places so cramped that it would not be feasible to use 
a pipe wrench. Elimination of threaded pipe joints 
from such cramped spaces simplifies the maintenance 
problem. 

The interior of the fitting with its smooth, unbroken, 
pocketless channels has flow characteristics which tend 
to reduce turbulence because there is no projection or 
recess in the flow line to cause disturbing currents. It 
gives the line the advantage obtained from properly 
welded pipe joints. This reduction in friction loss is 
particularly marked when handling heavy fluids. 

As cutting pipe thread is one of the major time- 
consuming operations in installing a pipe line, use of 
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Fig. 3. Silver alloy brazed 
coupling after it was subjected 
to a tensile strength of 65,000 

Ib per sq in. 


the soldered joint results in saving many man hours 

The silver brazing alloys used in making joints be- 
tween steel pipe and Flagg-Flow fittings do not change 
the structure of the malleable iron. In fact, engineer- 
ing tests have revealed that when the pipe is placed 
under tension, the joints will still be intact even after 
the pipe cross section has been drawn down in diam- 
eter as in Fig. 3 and 4. Under hydrostatic pressure, 
the pipe will rupture before the joint will leak. Under 
fatigue tests, failure invariably occurs in the pipe or 
fitting but not in the joint. 

The makers, Stanley G. Flagg & Co., Ine., Philadel- 
phia, Pa., suggest this fitting for hot and cold water 
lines, steam and fuel oil piping and radiant heating 
in the domestic field; for meter and instrument lines 
boiler feed lines, lubricating oil piping, gas and air 
piping; hydraulic system not over 300 Ib; process 
piping where iron or steel pipe is applicable in indus- 
try; in transportation, for air, steam, oil and water 
systems, within allowable pressure and temperature 
ranges, especially where vibration and inaccessibilit) 
make screwed pipe inadvisable. 


Fig. 4. Section through another specimen subjected to’ 
tensile test. 
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Air Conditions Present at the Surface 
of Refrigerated Material 


DAVID L. FISKE 


Concluding part of 4-part article on Humidity in 
Refrigeration. This section considers the complete 
refrigeration cycle, effect of cycling, the by-pass con- 
cept, and presents some conclusions on humidity 
behavior. 


rFTNHREE previous parts of this article offered some 

it observations on the behavior of the atmosphere 
in refrigerated spaces, with the aid of the humidity 
chart. What remains is to examine the state of affairs 
at the surface of the goods subjected to refrigeration 
in this space, point 5. However, to arrive at a com- 
plete definition of the refrigeration cycle and state 
accurate conclusions, it is necessary to examine, how- 
ever briefly, some engineering concepts not previously 
used, including the by-pass factor, wet bulb temper- 
ature, enthalpy and the sensible heat ratio. We shall 
then mention some of the limitations of the theory 
that the cycle is a straight line. Finally, six conclud- 
ing rules are added to the seven already published. 


Conditions at the Surface of Goods 


The complete refrigeration cycle is shown in Fig. 10. 
We have not as yet encountered the point marked 
da on this diagram. The humidity represented by this 
point is the resultant of the evaporation of water from 
the several more or less wet surfaces to be found in 
the space. If, for example, all these surfaces were cov- 
ered by a film of water, the air in contact with this 
water would be at 100°. relative humidity, that is, 
saturated at this temperature, t-;, or at the point 
marked 5. On the other hand, if all the surfaces were 
dry, and of such nature that no moisture could seep 
through to them, the state of affairs at point 5’ would 
prevail. That is, since no moisture could exist in the 
space above the humidity level of the supply air, the 
same humidity would apply to the room air. We speak 
here of humidity as the formal measure of moisture 
content, in such terms as grains per pound of air. 

In the actual room, we would expect a combination 
of such surfaces. There might be a load of material 
with surfaces which would be in equilibrium with air 
of a very high humidity, perhaps 99°. Again, there 
may be considerable wall surface through which mois- 
ture will seep. But since the outside air is always of 
higher absolute humidity, the major gain is often the 
moisture which flows inward when outside doors are 
opened. 

Point 5a is the mean of all the states of the air in 
contact with all the surfaces in the space. It may be 
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located by extending the line from point 1 to point 4 
until it reaches the known surface temperature of the 
goods, t;, which may also be a mean. Another way to 
look at it, is to consider point 4 as the resultant not 
of the contact simply of the supply air of condition 2, 
with the surface of t., but as the outcome of two pro- 
cesses. The first process is the increase in tempera- 
ture of the supply air at f. to temperature f.’ as shown 
in Fig. 10, as a result of the heat load encountered. 
As a second step, we may suppose that air of condi- 
tion ¢.’ strikes and mixes with air in contact with the 
wet surface of goods present at point 5, and by a sim- 
ple mixing process arrives at the intermediate state 
of point 4. 

It is common to associate the humidity level as indi- 
cated on the chart with another factor directly pro- 
portional to it, the so-called vapor pressure. This is 
the phenomenon commonly called just pressure in the 
evaporator or condenser, where a volatile liquid is 
present, caused by the boiling tendency, and increas- 
ing as temperature increases. The tendency of the 
water in some substances to evaporate causes a vapor 
pressure, which we have spoken of as being in equilib- 
rium with the vapor pressure of the moisture in the 
air. The driving force of evaporation is the difference 
in the vapor pressure of the surface and this atmos- 
pheric moisture. More evaporation takes place in the 
presence of dry air than of moist air. 

A great deal of difficulty is experienced in refriger- 
ation from undue evaporation from food surfaces. As 
summarized in the first article of this series: Humidity 
loss always takes place in a refrigerated space, unless 
the cycle line is horizontal, that is unless the lowest 
temperature present is above the dew point corre- 
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Temperature, F 


Fig. 10. Complete refrigeration cycle. 
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sponding to the highest temperature present. From 
the statement regarding vapor pressure, it can be seen 
that the relative humidity alone does not govern evapo- 
ration, nor is there any one relative humidity best 
suited for any substance. Another factor governing 
the rate of evaporation from any surface is the veloc- 
ity of the air passing it. If the air velocity is high 
under conditions where little heat is to be removed, 
drying of the surface will usually result. On the other 
hand, very high velocities are used in cases where 
large amounts of heat are being removed. 


Effect of Cycling 


In all these examples, we have been considering a 
steadily operating system where heat and moisture are 
regularly to be found at point 5, and continuously ab- 
sorbed at point 1. But the conventional commercial 
refrigeration system does not operate this way, since 
it cycles with a series of stops and starts. The total 
length of running time is determined by the amount 
of heat and moisture appearing at f.. Heat removal 
is by a series of pulls, rather than one long, continuous 
pull. The whole situation changes every few minutes. 
At the end of the on-cycle, the cycle line might be like 
1’’—5”’ of Fig. 11. But in the idle off-period, the tem- 
perature of every point of the system will rise—goods, 
walls and evaporator—whether or not the fan keeps 
running, arriving by the start of the next on cycle at 
some such condition as 1’—5’. 

As a result of the cycling process, there is likely to 
be a wider circulation of relative humidity than of 
temperature change, creating a state of affairs which 
may be especially injurious by the removal of mois- 
ture from stored goods. 

In any event, it is wise to keep coil surfaces large 
and temperature differences small. 


The By-Pass Concept 


The determination of point 2, our initial problem, 
may be made easier by means of what is known as the 
by-pass factor, as suggested by Carrier. The idea is 
simply to assume that air entering a coil assumes 
either the temperature of the coil or passes through 
in its original condition. If, for example, half the air 
entering at point 3 (Fig. 3, November, 1947 H & V, 
page 65) assumes the conditions of point 1, and the 
other half passes through with the conditions of point 
3, unchanged—then point 2 would simply be the mean 
of points 1 and 3 as to both temperature and humidity. 
Then we would speak of the by-pass factor as being 
one-half, since one-half the air is by-passed. 

The actual behavior of the air is not just as assumed, 
but this is a very convenient way of looking at the 
matter. For example, if the air at point 3 has a tem- 
perature of 60, point 1 of 40 and point 2 of 50, we 
would call the by-pass factor as above 0.5. But if point 
2 were at 55, we would call the by-pass factor 0.75. 
In general, we can express by-pass factor B: 

B ($. —.) / (bgt) 

It is especially convenient in curves of the type ap- 

pearing in Fig. 4, 7 and 8. Moreover, we may substi- 
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Fig. 11. Refrigeration cycle for on-off operation. 


tute the expression 1B in order to simplify such equa- 
tions as (5), (6), and (7), as well as (11) and (12 
in previous parts of this article. 

Other engineering factors need to be considered, as 
follows: 

Wet bulb temperature is used to measure atmos- 
pheric humidity. The simple sling psychrometer is an 
instrument with two thermometers, one of the ordi- 
nary sort, known as the dry bulb and the other with 
a bulb covered by a wet wick, known as the wet bulb 
thermometer. Evaporation increases from the wet 
bulb as the air is the more dry, at the expense of heat 
removed from the thermometer, measurable by a drop 
in temperature. The greater this drop, or wet bulb 
depression, the less the humidity indicated. Wet and 
dry bulb readings are alike at saturation, and the 
family of lines sloping downward to the right in a 
psychrometric chart are those of constant wet bulb 
temperature. 

Wet bulb lines coincide virtually with lines of con- 
stant enthalpy. The enthalphy, or total heat, of air 
represented by any point on the chart, is the total 
amount of heat required to change the state of one 
pound of atmosphere, from an arbitrary starting point, 
taken as zero Fahrenheit, to the point in question. 
This heat has two forms. (1) Some of it raises the 
temperature of the air and is known as sensible heat. 
(2) Some of it serves to evaporate water from liquids 
to the vapor absorbed by the air and this is known 
as latent heat. Total heat is the sum of latent heat 
and sensible heat. Analysis of the exact definition of 
wet bulb temperature, as found in texts on psychrom- 
etry, will show why it is constant when total heat is 
constant. 

A line on the psychrometric chart, referred to here 
as a cycle line, and also known as a condition or ratio 
line, expresses a single and definite relationship be- 
tween the amount of sensible heat and latent heat. 
This relationship may be called the sensible heat fa 
tor, that is the sensible heat divided by the total heat 
removed or added. As we have already observed, 3 
comfort cooling system attempts to remove as much 
moisture as possible, that is to seek the steepest ratio 
line, with the minimum sensible heat factor, whereas 
a refrigeration system attempts to work on the flattest 
line possible, with the maximum sensible heat factor 
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Another important characteristic of each line is what 
is known as moisture ratio (2) 


Limitations of Theory 


In the foregoing discussion several simplifying omis- 
sions and assumptions have been made, requiring at 
least parenthetical note before the end of this article. 
The cycle or ratio line is not a perfectly straight line 
on an ordinary psychrometric chart, but instead is 
coneaved slightly upward. The equation for a line of 
this sort, at the coil, was presented by Merkel as 


v 1, W, Ww, 


1., i Ww. Ww, 


where 7? is the total heat and w is the humidity. This 
represents a straight line only on a surface where 
both 7 and w are laid out on regular parallel coordi- 
nates. Mollier developed such a chart generally adopted 
in Europe. It was made the basis of charts developed 
here by Goodman and Goff. In such charts dry bulb 
temperature lines are not exactly parallel nor perpen- 
dicular to lines of constant humidity. On these charts 
also wet bulb temperature lines coincide with lines of 
constant enthapy. 

In an actual evaporator, especially if it contains a 
non-volatile liquid, the temperature of the surface will 
not be the same at all points. The parts initially ex- 
posed to the flow of air will be at a higher temperature 
than those nearer the point where it leaves. The result 
will be a line which tends to be coneaved downward, or 
one which follows a horizontal for some distance to 
the left of point 4. Equations have been developed to 
describe this situation. Still another situation which 
affects the theory is that where the surface in contact 
with the air is far removed from the refrigerant, as 
when a coil is heavily frosted. 

From experimental evidence, Siegel concluded that 
with high latent heat loads, the load ratio line at point 
1 would lie to the right of the theoretical point. 

According to Linge the line is straight in theory 
only in the case of turbulent flow, not under free con- 
vection, in which case point 2 will fall below the line 
from 1 to 4. 


In all these articles the effect of radiation which 
may be great in the case of coils in a still air, has 
been disregarded. 


Conclusions on Humidity Behavior 


While all the points involved have not been discussed 
in detail in the other three parts of the article, we are 
justified in the following additional conclusions, sup- 
plementing the seven already stated: 

&. The driving force of moisture loss from goods 
under refrigeration is the difference between the vapor 
pressure of the surface of these goods, approaching 
that of water in the case of fresh foods, and the vapor 
pressure, proportional to the humidity, of the sur- 
rounding air. 

9. Moisture gain in a refrigerated space is a result 
of evaporation from the stored goods, seepage through 
walls, and inflow from the atmosphere outside; the 
humidity of the room or return air is the resultant of 
the addition of such amount of moisture gain to the 
supply air. 

10. Fresh goods cooled from one temperature to an- 
other will lose as much moisture as will evaporate 
from their surfaces in the given time, between the 
initial and final conditions. At the initial condition the 
evaporation rate will approach that of a surface of 
water. 

11. Since moisture gain is measured by the differ- 
ence in humidity of the return and supply air, relative 
humidity of the air at any point in the room, does not 
govern the weight loss from stored goods. 

12. There is no universal rule as to the best or 
proper relative humidity for a given room or commod- 
ity; there is no universal rule as to the best or proper 
difference in temperature between coil and goods, or 
between air and goods. 

13. Evaporation is stimulated by air movement, but 
in the case of heavy loads rapid movement will not 
generally cause any more loss of moisture from the 
surface of material than might otherwise be experi- 
enced. Rapid air movement is used without undue 
moisture loss where there is a large difference in tem- 
perature, as, for example, in chilling, precooling and 
quick freezing. 





New Data on Gases Sought by ASME Committee 


More knowledge than now exists of the properties 
of gases soon will be available to supply a vital need 
of industry and to assist government agencies, it was 
reported at the 68th Annual Meeting of The American 
Society of Mechanical Engineers. A special research 
committee on the properties of gases and gas mixtures 
has been set up by the engineering society. This 
group already has laid the groundwork for its pro- 
gram by a survey of many industries and consultation 
with several government agencies. 

Newman A. Hall, professor on thermodynamics at 
the University of Minnesota, formerly researcher for 
United Aircraft, reported on the survey before heat 
transfer and applied mechanics engineers. While 
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standard tables are now in use, Dr. Hall said, basie 
data are often inadequate as new design problems are 
faced in many industries. To supply fuller knowledge, 
allowing for revision and growth in reference data will 
be the purpose of the ASME committee. 

“Although the refrigeration and air-conditioning 
industry has been established for many years,” Dr. 
Hall continued, “current developments in this field are 
characterized by an increasing amount of engineering 
refinements. The wide use of newer and specialized 
refrigerants calls for many extensive data to deter- 
mine optimum utilization. One can easily list 25 or 
more gases used as refrigerants of which at least half 
have their major application in this industry.” 
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is my Clas 


By T. W. REYNOLDS 





HEROIC PROBLEM- 
HEROIC SOLUTION 


Boss Cosgrove, one time manager of 
the New York branch of the American 
Radiator Co., and later a vice-president 
of that company, passed on many 
years back. A man of diplomacy and 
wisdom, in the writer’s opinion, he 
called the writer into his office upon 
one occasion to introduce a woman. 
This woman had enough sections for 
three boilers lying about on her lawn 
in New Jersey but the sections 
wouldn’t co-operate into going together 
as a single boiler. 

Practically with tears in his eyes, 
Mr. Cosgrove related the circum- 
stances sympathetically before the 
woman, and said “See what you can 
do and immediately. This unfortunate 
woman is without heat in spite of the 
fact that we make the best there is 
In boilers.” Not bad, this last plug. 

The writer got over to the house 
ahead of the woman’s return. Sure 
enough, there was plenty of boiler 
around, all as a result of an error in 
shipping a couple of wrong sections in 
the beginning. Correction of such 
errors is out of the usual routine and 
through the many personnel involved, 
from salesmen back to factory and 
shipping department, the error was 
After all, boiler sec 
tions are multitudinous in a_ boiler 
shop and have no personality 

How could all this happen, the 
reader might well ask. Easy enough 
when you know the circumstances. 
Changes are made in orders, a boiler 
is assembled for one purpose, the 
order cancelled, the boiler is then 
shipped to some other place to fill 
some other order. Changes from the 
original assembly may be required and 
are overlooked, for on the front section 
of the boiler remains the nameplate of 
the original set-up, showing for ex- 
ample, six sections where now there 


again repeated 


may be seven or eight in the assembly 
as changed to meet later requirements 

Back on the lawn the writer pon- 
dered and shivered before a lot of 
sections in no particular order, sec- 
tions too heavy to toss about looking 
for designating numbers. He was new 
at the game and feared to become in- 
volved in the comedy of errors, so hit 
upon an easy solution. If everybody 
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had made such ludicrous errors, who 
was he to get it started wrong again 
by ordering the missing sections. 

He could clear his mind by forget- 
ting all about what happened, so 
called the factory to ship immediately 
a complete new boiler as required. 
After this was unloaded, he ordered 
the sections on the lawn returned to 
the factory by the same truck. 

Back in New York, Mr. Cosgrove 
said “What did you do?” He was told 
the solution and merely cleared his 
throat by way of an answer, which 
could be interpreted in several ways. 


CONTROVERSIAL PIPING 
PROBLEM 


From the indirect water heater on a 
boiler, the supply pipe may connect to 
the end of the usual domestic hot water 
storage tank, or it may be piped to the 
top of the tank as shown dotted in the 
accompanying sketch. Just which of 
the two methods of connections is the 
best is still a good topic to bring up 
whenever you want to make conver- 
sation 

When the tank is hot the head is 
the vertical distance from the heater 
to the top of the tank, but when the 
tank is cold the head is only to the 
center of the tank. Since the last con- 
dition is the only time that circulation 
is required, it is therefore the only 
head to be concerned with, but whether 
the tank is hot or cold the circulating 
head is the same regardless of the 
route taken. 

When the pipe goes to the top of the 
tank the hot water accumulates and 
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stratifies along the top of the tank 
This hot water then has to build down 
towards a cold bottom contrary to 
nature. As a result of this condition 
hot water is wasted at first as a tay 
is opened, only to be followed by colder 
water as more water is drawn. The 
degree of stratification depends upor 
the tank diameter. 

When the pipe is connected to the 
end of the tank a larger quantity of 
mixed hot water is drawn off at taps 
Such a method gives more satisfaction 
particularly in apartment houses. The 
gas utilities favor this method as it 
saves in the use of an expensive fue! 
when gas is used. 

Corrosion of tanks and pipes wher 
of iron and resulting discoloration of 
water is much greater when the top 
connection is made. Corrosion starts 
with water at a temperature of 140F 
and above and in the tank is most 
prevalent along its top where the hot 
test water accumulates. Not only is 
sediment more readily formed because 
of the corrosion, but it is also probable 
that sediment is deposited to a greater 
extent than when the incoming cir- 
culating line enters the end of the 
tank so as to sweep the bottom of 
this tank 


BOILER ROOM VENTILATION 
REDUCED 


Did you ever go into a boiler room 
and find it so hot that even the hand- 
rails on the walkways were at a tem- 
perature of 120F or more and there 
fore could not be used as handrails? 
There isn’t any doubt that under such 
temperature conditions the heat losses 
from piping become less due to the 
decreased temperature differential be 
tween inside and outside of pipes, 
and that the combustion air in the 
boiler furnaces need absorb less heat 
from the fuel, since the air is already 
preheated to the high temperature of 
the boiler room. Nothing is gained, 
however; its just a run-around cycle 
by heat exchange from heat lost from 
one place to heat gained by another 
place 

Eventually, however, heat is lost /f 
exhaust ventilation is provided to 
make working conditions within the 
boiler room comfortable enough to 
hold down the plant turnover in labor. 
All of these reflections come to mind 
because of a recent case where it was 
proposed that ventilation be added at 
considerable expense, but where it 
was finally decided to save this cost 
by removing the excess sources of 
heat gain. This decision was more 
readily reached because there were 
certain other boiler room alterations 
required for various other reasons. 

So the insulation workers were put 
to work covering the numerous small 
high pressure drips, and many other 
hot pieces of equipment. The new 
breeching was run in another room 
back of the boilers. Here also was 
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placed the hot incinerator and its 
qually hot flue. As for the bare and 
hot blow-off tank, it was buried while 
the old reciprocating pumps with 
their many hot surfaces were re- 
placed by more modern turbine pumps 
fully insulated. All unnecessary pip- 
ing was also taken down and some 
pipes re-routed more directly, so as 
to provide less heat transmitting sur- 
faces. Such conditions had all come 
about through various half-hearted 
extensions throughout the years. A 
number of chilled water lines ex- 
tended through the boiler room some 
years back were left as run because 
the foregoing changes brought the 
boiler room temperature down to 
where it was reasonable. 


DUST FILTRATION BY SOUND 


Knocking the dust out of the air or 
chimney gases by means of sonic or 
supersonic sound waves is a new ap- 
proach to filtration. Such waves sound 
well to a dog, but fortunately can’t 
be heard by we humans. The patent 
claim to a device that will produce 
these waves is picturized and the 
claim is entitled “Aggregation of 
Dispersoids .” High sounding this 
title, just like the waves it makes, but 
its all simple enough, for it means 
merely the bringing together off 
things that have been dispersed, as 
with the dust particles in the air 
Brought together, these particles 
grow in size until they settle out in 
low velocity chambers, or they may 
be precipitated. 

Referring to the sketch, the gas en- 
ters at 1, quiets down and partially 
settles out the particles in 2 because 
of the large cross section, is aggre- 
gated in the tubes of 3 and 4, quiets 
down again in 5 and leaves by way 
of 6. Chambers 2 and 5 are separated 
by partition & Steam, air or gas is 
blown in through nozzle 7 and this 
makes the whistle that we cant hear 
nd paradoxically so unsettles things 
that the dust soon settles out. 
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Dust filtration by sound 


The device may be used to improve 
the transparency of a mixture by ag- 
gregating the dispersoid particles in- 
to larger particles, or for separating 
one or more dispersoids from a liquid 
or gas, or even for separating to re- 
cover a dispersoid having itself a 
commercial value. One of the large 
utilities is even now experimenting 
with the device. It looks like it won't 
be long before we will be doing such 
things as merely blowing a whistle 
to shake all of the slag off of furnace 
walls. 

The claim says “In many instances 
more than 50% of the so-called fly 
ash of the smoke of combustion con- 
sists of particles less than 30 microns 
in diameter (from 0.5 to 30 microns, 
25,000 microns to the inch), and these 
exceedingly small particles cannot 
be separated from combustion gases 
efficiently by any known mechanical 
means. By creating sound waves of 
high intensity in the combustion 
gases, however, i.e. causing wave mo- 
tion in and of the combustion gases 
of considerable amplitude and of 
sonic or supersonic frequencies, 
initially small smoke particles can be 
aggregated into particles of larger 
and separable sizes.” 


UNIT VS. CENTRAL 
SYSTEMS 


It isn’t hard to get an interesting 
discussion started when one brings up 
the advisability of air conditioning a 
structure with multiple units. So let’s 
set down the advantages of using a 
lot of 5 ton units, each direct expan- 
sion, complete with condensing units 
and the usual appurtenances. If any 
of the advantages as set down should 
be qualified or need other correction, 
the writer knows that some reader 
will be quick enough to call attention 
to the discrepancy before the matter 
has been forgotten. 

Packaged units are manufactured 
units cheaply produced, can be quick- 
ly installed with but little labor cost, 
are portable, distribute weight, and 
occupy but little area per unit, about 
6.5 sq ft each. Units and parts are 
interchangeable and controls are more 
simplified. Units lend themselves 
quickly to departmental changes, in- 
terruptions and delays are avoided 
and installation can be made singly 
or in battery. Zoning is better, the 
space is more easily controlled as to 
conditions and so is the machine. The 
individual peak loads can be handled. 

Units eliminate the need for an ap- 
paratus room, a licensed engineer, in- 
sulated ducts and insulated chilled 
water lines. There is no large charge 
of Freon to be lost and no fan is re- 
quired for ventilation of the apparatus 
room. Operating costs are low, main- 
tenance costs are an open question. 

Sometimes a central system can be 
supplemented by one or more units. 
A recent installation comes to mind, 
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an alteration job where in a few of 
the departments it is desirable to 
leave the old ducts as is, concealed 
by an expensive ceiling which other- 
wise would have to be destroyed. 
Units can be installed in these few 
isolated cases at a later date should 
the old ducts not give satisfactory re- 
sults when alterations are completed. 


INITIATIVE AND JUDGMENT 


The young engineer must be made 
conscious of physical conditions and 
just how his design must be made to 
consider such things first and theory 
second. 

A 3 to 1 ratio on duct dimensions 
is Utopia in the text books, but quite 
often can't be obtained in actual prac- 
tice and yet maintain headroom and 
provide space for pipes and light fix- 
tures, for air conditioning is but a 
part of the whole installation. A 4 to 
1 or even a 5 to 1 ratio will give but 
slightly more friction in ducts unless 
the ducts are of very small size and 
the air velocities are not decreased 
commensurate with the smaller size. 
If one is worried about ratios he can 
satisfy his conscience by dividing a 
duct having a 6 to 1 ratio into two 
ducts of equal proportions, each having 
a 3 to 1 ratio. 

Judgment must be exercised in all 
cases; for example, | have seen ducts 
as small as 3x2 inches in size, just 
because that size was sufficient by 
usual calculations for the small 
amount of air to be delivered through 
them. A slightly larger size, however, 
costs but little more and avoids fric- 
tion all out of proportion to the quan- 
tity of air the duct must pass. 

Judgment must be exercised all 
along the line. For example, a re 
circulating duct may return 75% of 
the air normally and 100% at other 
times for quick heating or cooling be 
fore the space is occupied. If the 
velocity of the air within the duct is 
kept down to 1000 fpm at 100% return 
air the duct will be too large. Better 
to size it for about 1200 fpm, since the 
additional friction is of no moment for 
short periods and there can be no 
noise if there is no one there to hear it. 

It does not take a young man so 
long to pick up the practical require- 
ments if he is told and is interested. 
He doesn’t at first visualize operating 
and installation conditions, may even 
run a pipe through what later turns 
out to be a transom over a door. He 
must be watched on such things. In 
his design, there must be room left to 
work on a piece of apparatus without 
working over some other apparatus, 
to lay down parts after removal, and 
to lay down tools at such times. 

Space is required for the pulling of 
tubes, plungers and what not. Means 
should be provided for the hoisting of 
heavy parts at compressors and floor 
drains left for the drainage of moisture 
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from cooling coils, as well as for water 
when machine parts are removed. Ac- 
cess doors to ducts should be installed 
and lights and outlets should be pro- 
vided at suitable points. Doors, win- 
dows, or other means of adequate size 
should be left for getting equipment in 
if not out. 

Getting things out is of course easier 
due to the use of the torch; further- 
more, a wall can often be easily cut 
out for the removal of apparatus. This 
liability may be remote. For instance, 
some buildings contain a lot of appara 
tus which has been removed. 
To provide large doors in each fan 
room cost quite a bit compared to the 
possibility of cutting out a wall part 
at some future date. 

To one who is not new at engineer- 
ing, these things may seem so obvious. 
They are obvious, but they are often 
overlooked, as are many other things. 
Safety and relief valves are often left 


Beever 


to discharge where they will. Com- 
putations are frequently carelessly 
made, the dry weight of a cooling 


tower or compressor is set down in- 
stead of its operating weight, and so 
on down the line. 

Initiative and ingenuity are also re- 
quired, things which may be as com- 
mon to a young man as to an older 
man. In this connection, I like to tell 
an incident regarding my brother who, 
as a young man, constructed some 
additions to the General Vehicle Co. 
plant at Long Island City. 

The additions were built in record 
time because it was settled beforehand 
with the directors that there would be 
no complaints about extras. The old 
offices were removed to the new loca- 
tion, also in record time, in fact over- 
night. Each laborer was paid a lump 
sum, so that the sooner he was 
through the more he had earned per 
hour. Each laborer hurried back for 
the next load, but a door at the foot 
of the stairway was a bottle neck to 
the quick passage of the larger items. 
My brother calmly ordered the wall at 
the door removed and later on had it 
rebuilt. | have often thought of how 
some engineers would have considered 
that wall as a precedent to remain in 
the way of dispatch. 


INTERCHANGEABILITY 
IN BOILERS 


Somebody is always wanting to use 
one thing for another. The writer has 
been asked such questions as “Why 
can't I use a gas boiler on oil, a hot 
water boiler in a steam heating 
tem, or a gas steam radiator as a plain 
steam radiator, and why can’t I use 
my gas heating boiler a'so as a heater 
for the domestic hot water supply?” 

A gas steam radiator can be used 
in a steam heating system, either one 
or two pipe, but some deduction must 
be made from rating as the gas flame 
will be absent from the bottom of the 
radiator. With the old columnar radia- 
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tor this deduction was 30% and this 
is probably near enough for any type 
of radiator. 

A gas boiler fired with oil in a lab- 
oratory will show high efficiency upon 
test, but when oil fired in more 
lengthy service that efficiency takes a 
decided drop. The flue ways are much 
too small for oil firing, hence they 
quickly choke up from carbonization. 

Some boilers have sufficient steam 
space for use in either steam or hot 
water heating systems, but steam 
boilers cost more because of the 
additional trimmings. Some hot water 
boilers do not have sufficient steam 
space. A steam boiler used as a hot 
water boiler would, when compared to 
such a hot water boiler, have the dis- 
advantage of more water to heat. 

As for the necessity of heating the 
hot water from the 
heating this is a require- 
ment of the utility company and rests 
on a sound basis. The utility may sell 
another gas appliance because of this 
requirement, but it 


supply separate 


gas boiler, 


thereby sells less 


gas because gas can be burned more 
efficiently in a separate heater using 
the same fuel thermostatical'y con- 


trolled and without the radiation losses 
of a big boiler using an expensive 
fuel. The separate water heater 
has a small flue and a small water 
content making for quick response. 
There is no overheating by this 
method. 


Las 


WOOD AS A FUEL 
We 


as a 


know more about wood to-day 
fuel than those who lived with 
it, and probably use much more wood 
than our did. A cord of 
shagbark hickory 4.240 Ib air 
dry with 20% moisture and 5,040 Ibs 
when green, full 800 lb less to lug in- 
to the fire when dry. If the wood 
were cedar, two cords would have to 
be carried in order to have the same 
heat value as the one cord of hickory. 
Incidentally. one cord of wood gives 
only about 60 lb of ash to lug out. 
Moisture in wood is from 15 to 20% 
when dry, 25 to 45% when green, and 
even up to 60% if it is cottonwood or 
willow. The heat value of wood 
(about 5,800 Btu per Ib dry), is more 
or less in proportion to its air dry 
weight. The most economical kind of 
wood is therefore usually the one hav- 
ing the highest weight per cord, ex- 
cept that highly resinous woods have 
more heat value per cord. There are 
other considerations, such as price, 
quickness and uniformity in heating, 


ancestors 


weighs 


and rapidity and completeness of 
combustion. 
Dry wood makes the wood ignite 


quickly, the fire is easier to regulate, 
and the draft is increased. 
woods snap and throw off sparks and 


Some 


dry unequal, so that they hiss with 
discharges of steam and do not burn 
very well. On the other hand, gray 
birch and aspen burn too” rapidly 
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when well seasoned. 
hickory give the most 
labor, the fire lasts longer, and 
there is smoke. The larger th 
wood, the longer they 
labor that is require 
more of solid wood conten 
per cord. Avoid wood wit 
twisted grain. 

A cord of stacked wood is 4 x 4 x 
Ft, or is piled so as to o 
cupy a space of 128 cu ft. The co 
is assumed to contain 80 cu ft of soli 
wood, though much depends upon th 
dimensions and shapes of th stick 
and how carefully they are piled. Th 
will vary in solid content fro: 
65 cu ft for small irregutar sticks u 


Oak, maple an 
heat with the 
‘east 
less 
any 


less 


pieces of 
burn, the 
and the 
there is 
knots or 


otherwise 


cord 


to 90 cu ft for large straight stick 
Round wood of smal diameter h; 


less of solid wood than split wood o} 
equal length. Greatest volume of wor 


per cord is obtained by specifyin 
sticks unsplit, straight, large in cros 
section and of short length as the: 
the sticks can be piled more close! 
together. The wood should be sen 
oned as it shrinks about 8&& 
seasoning.* 

A fireplace is not a labor saving 


device. It is the cause of about five 
times as much air infiltration as is 
required for good ventilation, it pro- 
vides only about one third as much 
heating as an ordinary stove and 
takes about ten times as much wood 
as requ-red by the stove. 


*For further information as to wood nec 
sary as a fuel see HEATING AND VENTILATIN 
November, 1943 


BOILER PITS 


Quite often the basement ceiling 
in an old building is not high enough 
for the proper distance of the mains 
above boiler water line. In such a 
case pitting of the boiler is rather 
expensive where rock is encountered 
or waterproofing required. Sometimes 
the need for the pit can be eliminated 
simply by running the pipes. with 
ample size so as to decrease the 
pressure drop and therefore the re 
quired distance above water line. 

When is the end of a main too close 
to the boiler water line? The usua! 
arbitrary rule is a minimum distance 
of 24 in., but one will often encounter 
jobs which work satisfactorily down 
to 18 in. or even 12 in. It all depends 
upon the pressure drop within the 
particular job when starting up. 

It is interesting to observe that a 
main is frequently dripped very closs 
to the 
main 


water line at © me rise in the 
near the boiler, yet without 
water rising to any harmful height in 
the drip at this point. This is because 
there is no appreciable drop in the 
steam pressure near the boiler. Up t 
this point the steam hasn't travelled fa 
enough to tire out and lose pressure b) 
rubbing the pipes insides, by fittings 
which change the direction of flow, 0! 
by threading its way through burr 
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Check Valve 
NAME—Crane swing check valve. 
PURPOSE—To prevent back flow in 
pipe lines. 

FEATURES—In sizes '2 to 2 in. body 
is made in a Y-pattern and the cap 
is on the same center line as the 


seat opening. 


This cap opening 
gives access to the internal parts 
when the cap is removed. A slot 
in the end of the disc spud permits 
rotating the disc with a= screw- 
driver. In the 21- to 6-in. size (il- 
lustrated) the body is the straight- 
way type with the seat face at a 
slight angle from vertical. This per- 
mits full straightway flow with a 
minimum of flow 
pressure drop. 
body. 


resistance and 
Cap is bolted to the 
The seat is cast as part of 
the body and the face is machined 
to assure pressure-right seating of 
the disc. Valves are recommended 
for liquid or gas working pressures 
up to 150 lb and for temperatures 
up to 350F. 
SIZES AND CAPACITIES—Made_ in 
18-8 Mo alloy steel and Monel metal. 
In sizes 1% to 2 in. valve comes with 
screwed or flanged ends; in sizes 2! 
© 6 in., flanged ends only. 

MADE By—Crane Co., 836 So. Mich- 


+ 


gan Ave., Chicago 5, Ill. 2.0.0.0... 1 
Steam Trap 

NAME Wright - Austin Cub-Jr 

team trap. 

PURPOSE For draining steam 


eated equipment in food process- 
ng, laundries and other plants. 





FEATURES—Because of its light 
weight, trap can be suspended in a 
horizontal run of pipe without other 
support. As the two inlet connec- 
tions are at 
other, trap may also be used as an 
elbow in the line. Makers claim 
that rapid condensate 
through the trap usually keeps the 
unit clean indefinitely. 
blow-off connection is provided for 


right angles to each 


surge of 
However, a 


particles too large to be expelled 
through condensate orifice. Body 
of trap may be unbolted and _ re- 
moved without disturbing pipe con- 
nections. 

SIZES AND CAPACITIES—Maximum 
recommended pressure is 125 Ib per 
sq in. At 60 Ib per sq in., rating 
is 960 lb of condensate per hr. 
outlet 


Screwed inlet and connec- 


fOR STEAM T 





tions are furnished in '» and “4 in. 
IPS. 

MADE By—Wright-Austin Co., 315 
W. Woodbridge St., Detroit 26, 
WIGTE . ooccicsexcass: tat 2 


Pipe Bender 
NAME—Roll-a-bend pipe bender. 
PURPOSE 
in pipe. 
FEATURES—Portable unit operates 
on a work height table and with all 
its mandrels, weighs 340 Ib. Ma- 
chine is mechanically operated by 
one man. It can be converted to a 
power-driven unit if desired. Unit 
will bend ‘eo, “4, or 1 in. pipe 
through &, 12, 15, 18 or 24 in. man- 


For use in making bends 
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drel sizes. It can also bend 1'4 and 
115 in. pipe to a large variety of 
mandrel sizes. Roller is easily ad- 
justed to fit diameter mandrel be- 
ing used. Any degree of bend can 
be made up to and including 180 


in a single operation. 





Folder. 


Radiant Devices, 4080 


LITERATURE AVAILABLE 
MADE By 
Choutean Avenue, St. Louis 10, 
Missouri. sl tee dee: 2 


Feed-Water Control 

NAME Micro-Netic electric boiler 
feed-water control. 

PURPOSE 
boilers. 
FEATURES—A_ ball float of 
metal carries a steel ring which at- 
tracts the magnets when the ring 
comes into their fields. The Micro- 
When the level of 
the water in the boiler lowers to a 


To control feed-water for 


monel 


switch is used. 


pre-determined point, the magnetic 





action 


opens the water line and 


when the level reaches a determined 
point the feed line closes automati- 
cally, 

MADE By—J/. A. Campbell Co., 645 
Fast Wardlow Road, Long Beach 7, 
Calif. 4 
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Air Diffuser 
NAME Type C-1 
diffuser. 
PuRPOSsE—Air diffuser to provide 
control of the air flow pattern. 
FEATURES—By means of aspiration, 
room air is drawn into the device 


Anemostat air 





The 
amount of air drawn into the outlet 
can be controlled and varies from 


and mixed with supply air. 


15 to 35°. Adjustment of the 
device can be made by remote 
automatic or manual control. Pneu- 
matically operated control equip- 


ment may be used to control a 
number of units simultaneously. A 
latch-like method of fastening 
inner assembly to outer cone is said 
to save two-thirds of the installa- 
tion time. Inner cone can be re- 
moved to take cfm readings in the 
neck of the unit. The air flow pat- 
tern can be adjusted to neutralize 
the effect of local sources of heat 
distribution 
problems caused by obstructions. 

MADE By Corp. of 
America, 10 E. 39th St., New York, 


Pe x 20m ‘i ae 5 


gain or loss or air 


Anemostat 


Expansion Valve 
NAME—AP 304 
sion valve. 
PURPOSE 


automatic expan- 


For use in refrigeration 
systems where loads remain fairly 
constant. 


FEATURES A self-adjusting, ball 


tvpe needle pointed valve for 
smooth, fast closing, is said to 
eliminate sliding friction. Valve 


seat is stainless steel and the dia- 
phragm is of beryllium copper. A 
rubber sealed metal cap which is 
moisture-proof, prevents freeze-ups 
in head. Springs are stainless steel. 
Fine threads on the adjusting knob 
assure close control to proper pres- 


110 


The same valve can 
be used for Freon, methyl chloride, 
and sulphur dioxide. 

OPERATION—When balance of valve 


sure reading. 


has been established, the suction 
pressure will remain constant 
throughout the operating period. 


The suction pressure at which this 
balance takes place is selected by 
turning the adjusting knob. Cor- 
rect valve adjustment and resulting 
operating suction pressure must 
always be selected when the fixture 
load is at a minimum. When ma- 
chine shuts off at the end of the 
running cycle, valve quickly closes 
off and prevents refrigerant flow 
into the evaporator in the off-cycle 
period. 





SIZES AND CAPACITIES - 
frigeration. 
MADE By 
Milwaukee 


-1 ton re- 


Automatic Products Co., 
TO WU occ ivedik MO 


Timer 
NAME 
PURPOSE 
ation of electrical devices. 
FEATURES 


Manuflex timer. 
For controlling the oper- 


Timing and operation 
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are through an electric motor with 
a fully enclosed gear train and 
sealed-in lubrication. A variety of 
dials can be obtained such as for 5, 
30, and 60 min, and 5 and 10 hr. A 
transparent 
complete 
parts. 


plastic cast permits 
visibility of all contact 
In operation the pointer is 
set to the required time interval. 
The load circuit is closed when the 
pointer is turned away from zero 
and the motor drives the pointer 
back to zero where the load circuit 


opens. 

MADE By—FEagle Signal Corp., 

TOUNNG: UGs sesesiei ceasuctccecsicoecesediecSeees 3 
Welder 


NAME—Kern A-C are welder. 
PURPOSE—For general arc-welding 
use. 

FEATURES — Patented circuits are 
said by makers to result in instant 
starting and smooth and_ stable 
operation at all amperage settings. 
Movable core travels less than 1 in. 
to cover the entire range of stepless 
amperage control. Arrangement of 
dual primary and secondary coils 
and the elimination of are boosters, 
reactor coils and fans help to con- 
tribute to the compact design. Cool- 
ing is provided due to ample air 
passages around coils and cores. 




















LITERATURE 
No. 101. 
SIZES AND CAPACITIES—Three mod- 
els, 200, 300 and 400 amps, and 
two models of 130 and 180 amps 
for farm and shop use. 

MADE By—John A. Kern Co., 224 
(4) N. Loomis St., Chicago 7, Ill. 8 


AVAILABLE — Circular 
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Butterfly Valve 
NAME—Rockwell butterfly valve. 
PURPOSE—F low control in pipe line. 
FEATURES—Unit consists of two 
butterfly valves and a tee with the 
valves interlocked so that the clos- 
ing of one vane opens the other in 
any proportion. Makers claim low 
pressure drop and low maintenance 





for this value. Unit may be lever 
or hand-wheel operated. For larger 
pipe sizes, roller chain and sprocket 
connections are arranged so that 
one hand wheel or chain wheel 
closes one vane while opening the 
other. 

SIZES AND CAPACITIES- 


in cast-iron or 


4 to 60 in. 
special alloys, to 
withstand pressures up to 100 lb per 
sq in. and temperature to 1800F. 

MADE By—W. S. Rockwell Co., 200 
Eliot St., Fairfield, Conn. ................ 9 


Small Motor 
NAME—Southern Cross motor. 
PURPOSE — For use where 14 hp 
electric motor is required. 
FEATURES—Motor has dynamically- 
balanced armature, permanently lu- 
bricated and sealed precision ball 
bearings, double fans, exposed lam- 
inations, and ventilated 
end bells to assure a cooler motor 
when running on the load. Unit is 
provided with 312-in. saddle strap 
mounts with standard NEMA base 


specially 
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Switch is mounted outside 
in an over-sized conduit box. 

SIZES AND CAPACITIES—10!%_ in. 
overall length, 4% in. shaft diam- 
eter, operates at 1725 rpm and 115 
volts, 60 cycles. 

MADE By — The Cross 
Mfg Corp., 1028 Connecticut Ave., 
Pr OURO 6, TPs C.onenccescncscissnese 10 


plates. 


Southern 


Gearshift Drive 
NAME — Lima 
drive. 
PURPOSE—For selective speeds of 
machinery in the range of 42 to 
34 hp. 
FEATURES—Unit designed to drive 
machinery 


type R_ gearshift 


requiring selective 
speeds, is available in gear ratios 





of 1 to 1, 1.33 to 1, 2 to 1 and 4 to 
1. Unit will operate on 115 and 230 
volts, a-c, 50 and 60 cycle. 

SIZES AND CAPACITIES — Available 
in sizes from 4% hp at 1200 rpm to 
*y hp at 1800 rpm. 

MADE By The Lima Electric 
Motor Co., 8007 Findlay Rd., Lima, 
GRU - Siesta ihiscshidaletiieniactitstinnaiall 11 


Control Valve 
NAME 
PURPOSE 
valves used in the handling of air, 


Shafer valve control. 
For electrical control of 


water, oil, gas and steam. 
FEATURES 
required to open or close the valve 
and is not 


Electric current is only 


necessary to maintain 
the valve in either open or closed 
position. Contact of one switch for 
a few seconds energizes the sole- 
noid-coil and opens the valve. Con- 
tact of the other switch closes the 
valve. Valve is opened by line pres- 
sure and closed by a compressed 
spring. 
operate at a pre-determined speed, 
and high 
operated in only a few seconds if 


Valves can be supplied to 


pressure valves can be 
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desired. When closing off a large 
volume of moving liquid, water 
hammer is minimized because the 
speed of closing is self-governed. 
these controls 
may be installed in any position. 

LITERATURE AVAILABLE—I Illustrated 


folder. 


Valves operated by 





MADE By 


Shafer Valve 


Co., Ine., 


Mansfield, ORI0. ..........0.006. a ae 

Oil Burner 
NAME—Hershey oil burner. 
PURPOSE—Space heating with oil as 
fuel. 


featur- 
atomizing, 
housing and 


models 
pressure 


FEATURES—-Three 
ing gun-type 
east-lron fan base, 
steel air tube, direct-drive 
fuel pump, intermittent ignition, 
standard accessories and fully auto- 


heavy 


matic controls, readily serviceable, 
which does not interfere with radio 
reception. 

SIZES AND CAPACITIES 
Model A has a capacity range of 


Three sizes: 


from one to two gph; model B from 
2 to 3.5 gph, and model C from 3.5 
to 5.5 gph. 

MADE By—Hershey Machine and 
Foundry Co., Manheim, Pa, ........ 13 
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Electric Tachometer 
NAME Hand - held 
chometer. 
PURPOSE 
direct 


electric ta- 


To provide accurate and 
readings of rotational and 
linear speeds. 


FEATURES—Instrument consists of 





two units—the 


head, which is 
placed in contact with the moving 
object, and the indicating unit to 
which the head is attached by a 
flexible electric cable. Speed ranges 
can be changed while the spindle 
is rotating because there is no gear 
transmission to shift for various 
speed ranges. Makers claim that 
instrument will not be damaged by 
overspeeding and that vibration 
from the rotating machine does not 
affect the reading. 

MADE By—General Electric Com- 
pany, Schenectady, N.Y. 


Expansion Joints 
NAME—Magnilastic anchor base ex- 
pansion joint pipe fittings. 
PURPOSE—Pipe fittings to take up 
expansion in pipe lines. 
FEATURES—Units 
made of 


illustrated are 
steel. Makers 
claim that use of units reduce in- 
stallation and welding costs. Bellow 


: ; sist | 


stainless 


az» 









3 


: a 
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flanges may be varied to accommo- 
date unequal each 
length of The joints are 


expansion in 
fitting. 
made for pressure range from 30 
in. of vacuum to 1000 lb per sq in. 
SIZES AND CAPACITIES—!% in. to 72 
in, 

MADE By—Magnilastic Div., Cook 
Electric Co., Chieago 14, Tl. ........ 15 


Boiler 


NAME—Federal boiler Model FC- 
320. 

PurPposE—Heating unit for the 
small home. 
FEATURES—Unit has 
features of the larger Federal mod- 
els including a tankless coil. Has 


flared and expanded tubes, 5 16 in. 


construction 


steel head plates and 1/4 in. wrap- 
per sheets. Designed for burning 
oil or gas. 


S"ZES AND CAPACITIES—320 sq ft 





net steam or 510 sq ft net hot 
water. 


MADE By—Federal Boiler Co., Inc., 


Granite and West Sts., Midland 
ae Aas | (a eo a eae a ae ee: 16 
Floor Furnace 
NAME — Rheem gas-fired floor fur- 


nace, 1600 series. 
PURPOSE—For space heating. 
FEATURES - 
flat register, 


Unit is available as a 
standard dual wall or 
space saver wall model. Manufac- 
turer claims that heating efficiency 
is provided by supplying each gas 
port with the maximum air intake 
area. Unit burns natural, manufac- 
tured, mixed, or liquid petroleum. 
A down draft diverter prevents sud- 
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den flue drafts from extinguishing 
the burner and 
continuance of 


also permits the 
normal up-drafts. 
Baffles inside heating elements slow 
the escape of hot gases until the 
major part of the usable heat is 
exhausted. Corrugations of the gal- 





~ 2. 
a 


vanized casing absorb contraction 
and expansion. 

MADE By - 
Co:. 70 L 


Rheem Manufacturing 
Are., New York, 
Pree 17 


rington 


Float Switch 
NAME—L-200 float switch. 
PURPOSE—Switch to 
position of liquid level. 
FEATURES Unit is a_ two-pole, 
double-break, snap-back float switch 
with silver to silver contacts. Mech- 
anism is housed in a 16-gage drip- 
By reversing the lever 
operation is changed from 
making contact on rising level and 
breaking on low, to making contact 
on low level and breaking on high. 
Unit comes as a completely pack- 
aged switch ready to install. 
LITERATURE AVAILABLE — Bulletin 
L-3. 

MADE By—Automatice Control Co., 
1005 University Ave., St. Paul 4, 
I . scccituscctansesesanneausdinabenminiiaaa 18 


operate by 


proof case. 
arm, 
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Booster Fans 


VN AME—Chelsea series DXB booster 
an. 
PURPOSE—To remove fumes from 


aint spray booths. 





FEATURES—Fan shafts and motors 
are ball bearing mounted. Unit is 
designed for either vertical or hori- 
zontal operation. Blades are made 
metal. Depending 
on sizes of fan, motor is 1/4, 13 
or 1 2 hp. 

SIZES AND CAPACITIES—Five sizes 
are available with propeller diam- 
eters of 16, 20, 24, 30 and 36 in. 
to provide from 2000 to 9500 cfm. 
MADE By—Chelsea Fan and Blower 
Co., Ine., 1200 Grove St., Irvington, 


Ii: Is: sépiceo nian ann iantaaanbsendibaall 19 


of non-ferrous 


Metallizing Gun 

Vande metallizing gun. 
For spraying metals such 
aluminum, zine, 
bronze, copper, and nickel. 
FEATURES—Nozzle provides mixing 
of the gas and oxygen at the point 
of combustion. 


NAME 
PURPOSE 


as steel, lead, 


Wire nozzle is de- 
signed to provide the exact volume 
for the gas used. Turbine control 


is achieved by a compound turbine 





containing a rotor and stator re- 
sponsive to opposing propulsion 
fluids. A second jet is directed by 
a control lever in the secondary 
turbine and either reduces or in- 
creases the primary turbine speed. 
LITERATURE AVAILABLE—lllustrated 
folder. 


MADE By Vande Manufacturing 
Co., 1837 So. Michigan Ave., Chi- 
Te isiibt ae Ae 20 


Plastic-lined Pipe 


NAME—Saran lined-pipe. 
PURPOSE—Pipe to convey corrosive 
liquids. 


FEATURES—Steel pipe is lined with 
Saran plastic which is claimed to 
be resistant to a 


wide range of 


chemicals, oils, and solvents.  Fit- 
tings lined with this plastic include 





elbows and tees, companion and re- 
ducing flanges and gaskets. Con- 
ventional power tools are used for 
cutting and threading, and assem- 
bly of joints is similar to standard 
steel piping. 

SIZES AND CAPACITIES—Pipe is 
made in 10-ft lengths in sizes from 
1 to 4 in. in diameter. 

MADE By—The Dow Chemical Co., 
Midland, Mich. 21 


Spot Welder 


NAME—RBanner 50 kva spot welder. 
PURPOSE—For making spot type 
welds. 

FEATURES Unit provides eight 


ranges of heat selection with easy 
external adjustment. 
Transformer is a 220- to 440-volt 
water-cooled unit 


to reach 


with 
selector switch mounted on the side 


60-cycle, 
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of frame. Unit is said to be capable 
of producing high production weld- 
ing on 16-gage clean mild steel or 
lighter. A rocker arm enables the 
operator to 


accurately space the 


spots to be welded. 





MADE By—Banner Products Co., 
4913 North 29th Street, Milwaukee 
9, Wis. : > 


Combustion Tesicr 
NAME 
kit. 
PURPOSE—For testing the efficiency 
of combustion units. 
FEATURES 
CO, indicator, draft gage, and Tem- 


Fvrite combustion-testing 


Kit consists of a Fyrite 


point stack thermometer. Range of 
thermometer is 100 to 950F in 10 
divisions and the range of the draft 
gage is 0.25 in. to 0.05 in. 
draft. 


down- 





LITERATURE 
MADE BY 


AVAILABLE 
Bacharach Industrial 
Instrument Co., 7000 Bennett St.. 


Bull. 733. 


Pittsburgh 8, PQ. .......ccccccccccccccceee ZS 
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Burner-Boiler 


NAME Everedy and _ Oiltronic 
burner-boiler. 
PURPOSE—Boilers equipped with 


oil burners for space heating. 

FEATURES—Unit has patented flue 
arrangement claimed to increase 
boiler efficiency. Flues are set at 
an oblique angle to retard passage 





of hot gases and therefore utilize 
more of the heat generated. Method 
of installing flue permits expansion 
in the middle when heated, thus re- 
ducing tendency of flues to crack 
or loosen from mountings. Controls 
are located on the side of the unit. 
Top can be removed to provide ac- 
cess to flues for cleaning or inspec- 


tion. Removal of a steel plate 
provides access to combustion 
chamber. All steel design used. 


SIZES AND CAPACITIES Ratings 


from 104,000 to 1,043,000 Btu per 
hr with firing rates ranging from 
0.65 to 10 gal per hr. Three domes- 
tic sizes are available. 

MADE By Mt. Hawley Manufac- 
turing Co., Mt. Hawley Airport, 
Ae 1 A | oe Ee ETE Te Ce Ene 24 


Convector Radiator 
NAME—Airtherm convector radia- 
tor. 

PURPOSE—For space heating using 
hot water or steam heating sys- 
tems. 
FEATURES—Radiators are equipped 
with non-ferrous heating elements 
constructed of seamless copper 
brazed into copper alloy 
Non-ferrous fins are me- 
chanically bonded to the tubes to 
maximum heat transfer. 
Edges and corners of front panel 


tubes, 
headers. 


provide 


of convector are formed to a 1-in. 
radius. Units are available in free 





) 





Cs 


standing or partially recessed type, 
regular wall cabinet or sloping top 
wall cabinet. 
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LITERATURE AVAILABLE — Bulletin 
701. 
MADE By—Airtherm Mfg. Co. 


700-D So. Spring Ave., St. Loui: 
ly EO sectaitcnmees a 


Fume Control 
NAME—Niehaus Fume Separato) 
PURPOSE—To clean contaminate 
air drawn-off electroplating tanks. 
FEATURES — Contaminated air ji 
drawn off electroplating tanks by : 
self-contained blower system. Air i 
cleaned by water absorption and 
centrifugal separation, and th: 
cleaned air is returned to the room 
Unit utilizes a minimum of duct- 
work, making the installation and 
maintenance simple and_ inexpen- 
sive. The entire fume control pro 
completed alongside the 
plating tank. Power is provided by 
a totally enclosed, ball-bearing mo- 


cess is 


tor. This fume separator conserves 
plant heat because air is not dis- 
charged outside the building. There 
is no pollution of the air in the 
neighborhood. Units can be moved 
around the shop, and are adaptabk 
to the push and pull type of exhaust 
systems in which the units can be 
used to return a portion of the 
clean air, under pressure, for use in 
pusher slots. 

SIZES AND CAPACITIES—One mode! 
has a capacity of 1,500 cfm; an- 
other a capacity of 3,000 cfm. Eac! 
available with separating chambers 
of plain carbon steel or stainless 
steel. 

MADE By—Industrial Electroplating 
Co., Inc., 219 W. Vermont St., In- 
Giamavolia 4, TRG. ..ccccscescccsssscrsseves 26 
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Publications abstracted in this department 
should be ordered direct from publisher. 


APARTMENT HOUSES 


Steps in the proper analysis and planning of the 
apartment house type of building are interestingly 
covered in Apartment Houses, by Abel and Severud. 
Instead of planning the book to cover a series of ready 
made solutions, the information is grouped to include 
the various components that must be considered in 
planning the multi-occupancy building. 

The architectural side is covered in two parts. Part 1 
embraces presentation of the problem, the site, building 
types and requirements, planning methods, site plan- 
ning, construction and specifications, facilities and 
trends. Part 2, structural design has chapters on 
framing systems employing concrete, steel or wood, 
wall construction, and some pitfalls to be avoided. 

The chapter on heating and air conditioning was 
prepared by Clifford Strock, editor, HEATING AND 
VENTILATING. While by no means a chapter on design, 
it brings to the attention of the man interested in 
apartment houses, the various means available for 
heating and air conditioning, and includes a number of 
valuable tables for estimating fuel costs, and main- 
tenance and repair factors. 

H. M. Nugent and W. H. Easton, Jr., of Otis 
Elevator Co., wrote the chapter on elevators. Alfred 
Geiffert is the author of the chapter on landscaping. 

This book is recommended to the reader who would 
value a better overall picture of the various factors 
that must be considered in the planning and construc- 
tion of apartment houses. 

Apartment Houses, by Joseph H. Abel and Fred N. 
Severud. Cloth bound, 8% wx 11% in., 280 pages. 
Published by Reinhold Publishing Co., 328 W. 42nd 
St., New York, N. Y. Price, $10. 


PLASTIC COATED DRILL PIPE—The story of how the 
Spang-Chalfant Division of The National Supply Co. 
developed its plastic coated drill pipe for drilling oil 
wells in highly corrosive fields is related in a 22-page 
illustrated booklet. The company has developed a 
similar coating for tubing used in producing wells and 
s continuing research to adapt this type of pipe for 
home and industrial use. For a copy write to The 
National Supply Co., Grant Bldg., Pittsburgh 30, Pa. 


HAND FIRED HoT WATER SUPPLY BOILERS—A new 
standard CS 145-47 on Testing and Rating Hand-Fired 
Hot Water Supply Boilers has been issued by the 
‘‘ommodity Standards Division of the National Bureau 
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of Standards. The standard is designed to provide a 
uniform method of testing and rating the performance 
of boilers of this type and to serve as a basis for fair 
competition among manufacturers. The standard cov- 
ers the basis of rating, test setup and test procedure, 
and the reporting of results. National Bureau of 
Standards, U. S. Department of Commerce, Washing- 
ton 25, D. C. 


PIPE FITTINGS—Simplified practice recommendations 
R185-47 of the Standards Division, National Bureau 
of Standards covering pipe fittings. The recommenda- 
tion, first issued in 1942, applies to gray cast iron, 
malleable iron and brass or bronze fittings. The sec- 
tion dealing with brass or bronze fittings provides 
for sectional as well as general needs. Price, 10 cents 
per copy. Superintendent of Documents, Government 
Printing Office, Washington 25, D. C. 


PSYCHROMETRY — The ASRE_ Brochure on Psy- 
chrometry which is preprinted from the 1948 sixth 
edition Basic Volume of the Refrigerating Data Book 
includes data to simplify engineering calculation in 
psychrometry. The text was written by E. P. Pal- 
matier of Carrier Corp., and D. D. Wile at the time 
he was associated with that company. The psychro- 
metric tables on the thermodynamic properties of air 
and steam were prepared by Prof. C. O. Mackey of 
Cornell University. Price, $1. American Society of 
Refrigerating Engineers, 40 West 40th St., New York 
18, N. Y. 


GAS WATER HEATING — A review of the technical 
literature on gas water heating was made by the 
American Gas Association Testing Laboratories and 
recommendations made as the result of the study are 
given in Report No. 1086. The report indicates that 
additional research will be necessary to correlate past 
studies of such factors as methods of introducing cold 
water, inlet water temperature, flue design, input 
rating, rate and schedule of draw-offs, standby losses 
and cycling. It charts temperature fluctuations in the 
water at the top of fourteen heaters on standby test. 
American Gas Association, 420 Lexington Ave., New 
York 17, N. Y. 


ATTIC VENTILATION CODE Code proposed by the 
engineering committee of the Propeller Fan Manu- 
facturers’ Association for attic ventilation. It covers 
house structure, location of unit, air changes and 
velocities, discharge vents, installation and operation. 
Propeller Fan Manufacturers’ Association, 5-208 
General Motors Bldg., Detroit 2, Mich. 
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J. H. WALKER 


Detroit Edison official and technical writer, dies 
after long illness. 


J. Herbert Walker died at his home on December 1, 
1947, after a severe illness. He was 57. 
e CAREER. Mr. Walker, a vice-president of The De- 
troit Edison Co., was an engineer-executive of the 
company for many years, and 
was first employed by Detroit 
Edison in 1912. He was elected 
a vice-president in 1945. Before 
this election, Mr. Walker was 
assistant to the general man- 
ager and was active in organ- 
ization planning and as a con- 
sultant on various commercial 
and engineering problems. 

In recent years Mr. Walker 
had the responsibility for per- 





1H. Walkey 


sonnel matters of the company, 
planning, 
medical, safety and legal departments. He developed a 


which included employment, personnel 
new style and practice for answering employes’ queries 
called The Question Bow, which became one of the most 
widely read features of the company’s employe mag- 
azine Synchroscope. 

Mr. Walker was a mechanical engineer who gradu- 
ated from the University of Michigan in 1911 and 
obtained his masters’ degree in engineering in 1937. 
e HONORS.—In November of this vear he was given 
the F. Paul Anderson Award by ASHVE for out- 
standing scientific achievement in the field of heating 
and air conditioning. Mr. Walker achieved national 
recognition in this field and was for many years 
superintendent of the central heating department 
which supplies steam to the principal buildings in 
downtown Detroit. He was the author of books and 
technical articles in this field. He was a member of 
Sigma Xi and Tau Beta Pi and several technical so- 
cieties including NDHA, ASHVE, and ASME. In 1943 
he was awarded a life membership in NDHA. 





GAS PIPELINE 


to supply California from natural gas fields of 
Texas in 3-company enterprise. 


Ceremonies marking the completion of the major 
portion of the 1200-mile, $70-million pipeline from 
the Texas-New Mexico natural gas fields to the Los 
Angeles area were held at Santa Fe Springs, Calif., 
on November 13. 

In the presence of some 400 people from 11 western 
states, Lieut. Gov. Goodwin Knight of California 
turned the gate valve at the western terminus of the 
pipeline to admit the first gas from Texas natural gas 
fields into the distribution mains of the Southern 
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California Gas Co. and Southern Counties Gas Co. of 
Los Angeles. 

The western terminus of the pipeline which trav- 
erses four states is on the grounds of the Pacific Light- 
ing Corp.’s compressor station at Santa Fe Springs 
oil field, 10 miles southeast of downtown Los Angeles. 

The dedication ceremonies were sponsored by the 

three firms which shared in the financing and con- 
struction of the pipeline. These were the El Paso 
Natural Gas Co., El Paso, Tex., and Southern Counties 
and Southern California Gas Co., Los Angeles, and 
their parent company, Pacific Lighting Corp. 
e SOURCES.—The gas which the turn of the valve 
released from the 30-in. casing of the line came from 
the Permian Basin area of West Texas, a 200-mile 
long basin containing a number of oil fields. The 
greater portion of the gas developed in conjunction 
with the oil production there was being dissipated 
into the air for lack of a market until the El Paso 
Natural Gas Co. laid gathering lines into the field last 
year to obtain the gas for the pipeline. 

The ceremony at Santa Fe Springs marked the com- 
pletion of the principal section of 950 miles of line 
from Eunice, N. M., to Santa Fe Springs, Calif. Re- 
maining to be laid are 250 miles between Eunice and 
Dumas, Tex. 

The El Paso Natural Gas Co. built 737.4 miles of 
26-in. pipeline from Eunice, N. M., to the Colorado 
River, at Blythe, Calif., and is also building at present 
250 miles of 24-in. line from Eunice to Dumas. The 
El Paso Company’s share of the total cost was $54- 
million. 

Southern California Gas Co. and Southern Counties 
Gas Co., jointly built the 212.6 miles long section which 
carries the line from the Colorado River to Santa Fe 
Springs. This section consists of 30-in. pipe and 
represents the largest diameter high test pipe ever 





Four river crossings of the type shown above were 
installed. Longest was 1200 ft over the Colorado. 
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Metering system at California state line will ultimately 
measure 305,000,000 cu ft of gas a day. 


fabricated. The Colorado River-to-Santa Fe Springs 
section cost $16 million to build. 

The 250 miles of 24-in. line which the El Paso Co. 
now has underway will tap the large Hugoton-Pan- 
handle dry gas field in the Texas Panhandle where lies 
what is generally regarded as the largest known and 
proved supply of natural gas in the world. 
¢ VOLUME.—The already completed portion of the 
line is supplying gas at the rate of 175,000,000 cu ft 
per day to Southern California. When the line is fully 
completed, the flow will be stepped up to a maximum 
of 305,000,000 cu ft per day. 

The mammoth project includes 13 compressor sta- 

tions with a total of 148,000 hp. El Paso Natural Gas 
Co. built 6 field and 6 booster stations, with an aggre- 
gate of 13,000 hp. A pumping station operated by the 
California gas companies at Blythe is rated at 10,000 
hp. Maximum operating pressure of the line is 807 
lb per sq in.; pressure at the Santa Fe Springs ter- 
minus is 250 lb per sq in. 
* WHY.—The importance of the pipeline to the eco- 
nomic situation in California may be realized from the 
fact that, with no coal available in the state as a 
source of gas, California gas companies have been 
dependent to a great extent on casinghead gas pro- 
duced as a by-product of oil production. Before the 
war, the oil companies were able to make available all 
oil field gas to the utilities. However, in 1941, a change 
in the method of oil production was made whereby 
large volumes of gas were reserved for repressuring 
oil wells. This diminished the supply available to gas 
companies, faced them with a continuously diminishing 
margin of surplus gas, and made it necessary to turn 
to supply areas beyond the confines of California. 


ee e e@ 
* Approximately 2,150,000 workers will be employed 
DY construction contractors in September of 1948 ac- 
cording to estimates released by the Bureau of Labor 


Statistics, U. S. Department of Labor. 
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FUEL SITUATION 


summarized by Secretary Krug who pledges 
full service in consumer aid. 


With the winter heating season under way, Secretary 
of the Interior J. A. Krug forecast a continuing tight 
situation in the major fuels—coal, oil, and natural 
gas—and pledged the full technical services of the 
Department of the Interior in aiding consumers to 
attain utmost efficiency from available supplies. 

Urging nationwide vigilance to prevent waste of fuel 
and energy, the Secretary said that shortages in pre- 
ferred fuels unquestionably will be felt in some areas 
this winter owing to immense demands and inadequate 
transportation facilities. 

e TRANSPORT.—Transportation remains the No. 1 
bottleneck, he said, citing the prevailing shortages of 
railroad coal cars and tanks cars and tank ships, and a 
lack of sufficient pipelines to supply all requests for 
natural gas. Apparently, he added, there is little hope 
for any substantial increase this winter in the produc- 
tion rate for new railroad cars. However, with the 
close of the Great Lakes navigation season, a number 
of ore cars is expected to be released for coal haulage, 
which will ease the situation somewhat. 

© SUBSTITUTE.—Actual productive capacities of the 
fuel industries with the possible exception of oil refin- 
eries, would be ample to meet all requirements if the 
required transportation facilities were available, Secre- 
tary Krug stated. However, if the situation does not 
improve, it will be necessary for consumers to buy and 
learn to use alternative fuels. Home owners, for ex- 
ample, who have been accustomed to burning large 
sizes of anthracite, may have to use pea coal and even 
smaller sizes; likewise, plants and household consumers 
burning low volatile smokeless bituminous coals may 
have to use some high volatile coals instead. 

e BITUMINOUS COAL AND LIGNITE.—No general 
shortage of critical proportions is foreseen, but the 
better grades—particularly those suitable for making 
coke and those preferred for household consumption 
will be very difficult to obtain in some localized areas. 
Production during “ull work weeks has declined from 
an average of 13 million tons a week in the first half 
of 1947 to less than 12.1 million tons since then, almost 
entirely because of the increased shortage of railroad 
cars. As of October 1, stockpiles were estimated to 
contain a 35-day supply, only 5 days above the danger 
point, and there is little prospect of adding to stocks 
generally during the winter. Unusually mild weather 
this fall has reduced requirements somewhat, an ad- 
vantage which could be offset by a prolonged cold 
wave. 

© ANTHRACITE.—Production is estimated at approxi- 
mately &°- under estimated requirements. Continued 
heavy demand is attributed to exports, the substitu- 
tion of anthracite for domestic coke which has been 
drawn off the market for metallurgical purposes, addi- 
tional requirements created by new housing, and the 
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backlog created by a lag in placement of orders for 
domestic heating purposes. Exports to Europe have 
been large, but they have been confined largely to the 
smaller sizes which are in plentiful supply. In fact, 
as soon as domestic demand became normal, an em- 
bargo was placed on European exports of all sizes of 
anthracite in short supply. Stocks held by public util- 
ities and railroads are adequate. Information is not 
available on stocks held by other industrial consumers 
but these, too, are believed adequate. Producers’ stocks 
of the size of anthracite used to heat homes are neg- 
ligible, and any deficit which may develop will be pri- 
marily in these sizes. 

e PETROLEUM PRODUCTS.—The supply of petroleum 
products appears to be inadequate to meet potential 
demand in the coming year. For light fuel oils in- 
cluding distillate used in home heating, it is estimated 
that domestic demand in 1948 will be some 50% 
greater than in 1945. Intensified by continued scarc- 
ities in coal and other competing fuels, demand in- 
creased about 9° in 1946, will gain at least 20° in 
1947, and is expected to continue to increase rapidly 
in 1948. Reasons for the indicated general scarcity of 
petroleum products include (1) a much higher domes- 
tic demand than had been anticipated; (2) a world 
shortage of refinery capacity and products which fore- 
stalls increasing imports and keeps exports at a high 
level; and (3) the lack of adequate transportation 
facilities—new tank cars, pipelines and tankers—to 
distribute products properly in the United States. The 
transportation problem, in part attributable to the 
trouble in obtaining steel for new equipment, may 
cause an unequal distribution of oil supplies by dis- 
tricts. Current shortages already have been reported 
in the upper Middle West and the Atlantic seaboard. 
Should the number of tankers continue to be inade- 
quate, the oil supply for the East Coast may be critical 
during the winter months. Acute shortages are un- 
likely in the Gulf Coast, Mountain, and Pacific Coast 
states. 

e NATURAL GAS.—Demand for natural gas has in- 
creased steadily since 1939, advancing an estimated 
10°. this year alone. Aggravated by the tight posi- 
tion in all fuels, the supply situation is most critical 
in those areas remote from the major gas fields where 
transportation again is a problem. Gas systems unable 
to expand deliveries sufficiently to meet the sharp rise 
in daily requirements that accompanies extremely cold 
weather doubtless will be forced to curtail service. 
This winter, the supply problem will be most acute in 
the Appalachian region and in much of that area east 
of the Mississippi and north of the Ohio river. A pro- 
spective deficiency in supply from local fields in Cali- 
fornia will be relieved by the completion of a large 
new pipeline from West Texas and New Mexico fields 
to Los Angeles. Although demand probably will ex- 
ceed the supply available to some communities in the 
Southeastern States and in the Middlewest from St. 
Louis, Mo., northward, west of the Mississippi river, 
any widespread hardship appears unlikely. 
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In the Appalachian region, the gas supply available 
for this winter has been increased 15‘ and peak-day 
requirements are estimated to have advanced ouly 
about 7c. 
fore are expected to be less severe than last winter's, 


Necessary curtailments of service there- 


Delivery capacity will be 5°. greater this winter in 
Indiana, Michigan, and Illinois (excluding Chicago), 
but peak day requirements have been estimated as 40°, 
in excess of the enlarged capacity. 

Marked improvement in the competitive position of 
natural gas since 1945 has resulted in an unprece- 
dented demand for construction of new facilities. In 
the last fiscal year, the Federal Power Commission 
approved applications for construction involving more 
than 4,600 miles of pipelines and related equipment 
representing an investment of $273,000,000. Under 
prevailing conditions, most of these projects will be 
subject to unusual delays and any predictions as to 
completion dates are highly speculative. 





ALL-YEAR AIR SYSTEM 


for winter heating and summer cooling to be 
object of research. 


A new co-operative research project to decrease the 
costs of combined winter heating and summer cooling 
installations for homes was announced early _ in 
December by Dean Melvin L. Enger, director of the 
Engineering Experiment station in the University of 
Illinois. 

e SINGLE SYSTEM. — The first activity under this 
project will be an investigation of improving air dis- 
tribution systems for all-year air conditioning. Th 
object will be to reduce costs without sacrificing  per- 





Full-time staff in heating, air conditioning, and refrigera 

tion at the University of Illinois. Standing, left to right: 

N. A. Buckley, J. R. Carroll, W. S. Harris, S. F. Gilman 

R. W. Roose, J. R. Fellows, R. L. Porter, M. K. Fahnestock, 

R. J. Martin, R. H. Weigel; front, C. E. Griffin, S. Konzo 
M. E. Childs, H. D. Bareither. 
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Techniques, materials, and construction 
nethods will be studied. 


rmance. 


(his problem of using one distribution system for 
a year-around air conditioner is complicated by the 
different volumes, velocities, and temperatures of air 


ey 


o be sent to the rooms of a home in opposite seasons. 
e SPONSORS.—The new co-operative project is spon- 
sored by the American Gas Association. Work will be 
carried on in the mechanical engineering department 
at the University by Stanley F. Gilman, special re- 
search assistant, under general supervision of Prof. 
Seichi Konzo and Prof. Ross J. Martin. 

As the first step, all available published data will be 
studied. At the same time, laboratory research will 
investigate air movement in the plenum, or air dis- 
tribution center, for a combined summer-winter air 
conditioner. 

The new project was set up following a meeting of 
University mechanical engineering department repre- 
sentatives and the American Gas Association’s ad- 
visory group on gas air-conditioning research. 

Chairman of the AGA group is G. E. May of New 
Orleans Public Service, Inc., New Orleans, La. Other 
members are Eugene D. Milner, director of utiliza- 
tion research, AGA, New York; W. F. Friend, Ebasco 
Service, Inc., New York; H. S. Birkett, Brooklyn 
Union Gas Co., Brooklyn, N. Y.; H. C. Pierce, Servel, 
Inc., Evansville, Ind.; and G. F. Zellhoefer, Eureka 
Williams Co., Bloomington, III. 





ASRE CONVENES 


at Atlantic City, N. J. for annual meeting. 
Clifford F. Holske elected president. 


Four technical sessions were arranged for the 600 

members and guests of the American Society of 
Refrigerating Engineers who attended the forty-third 
annual meeting of the society held at the Hotel Tray- 
more, Atlantic City, December 7-10. 
¢ AWARDS.—The Wolverine Award was presented to 
R. H. Swart for his paper on Capillary Tube Heat 
Exchangers. The award for the best section paper was 
made to Cecil Boling for his paper on Heat Exchange 
Equipment for Refrigeration that was presented be- 
fore the New York Section. 
* OFFICERS.-N. C. Turpin was advanced from acting 
secretary to secretary for the coming year. The other 
officers elected are Clifford F. Holske, New York, pres- 
ident; Burgess H. Jennings, Evanston, IIl.; vice-pres- 
ident; J. G. Bergdoll, Jr., York, Pa., vice-president ; 
Paul B. Christensen, New York, N. Y., treasurer. 


* PAPERS. —In this paper Modern Developments in 
Marine Refrigeration, S. W. Brown, Chief Engineer, 


Marine Department, Carrier Corp., pointed to the fact 
that the application of centrifugal compressors for 


Shipboard use is not limited to the cooling of water 
or brine. Some of the advantages in the use of a 
dire expansion centrifugal refrigeration machine 
are 


elimination of the oil circulation problem and the 
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fact that this type system has fewer pieces of equip- 
ment, fewer accessories and less piping external to the 
compression system than does a large staged recipro- 
cating compressor installation. A single centrifugal 
machine with a dual suction may be effectively used 
where air conditioning or high temperature refrig- 
eration can be combined with a low temperature 
refrigeration load. 
e REFRIGERANTS.—-Q. E. Gammill, Jr., Carrier Corp., 
in his paper, Choice of Refrigerants for the Centrifugal 
Compressor, gave tables showing comparative com- 
pressor performance at various suction temperatures 
for F-11 and F-12 refrigerants. It also included a 
number of graphs on operating costs. Freon-l1l is 
listed as a low pressure refrigerant and Freon-12 as 
a high pressure refrigerant and the operating costs 
of systems using the two refrigerants were therefore 
studied comparatively. 
e GREENHOUSE AIR.-— A comprehensive paper on 
Technical Features of Greenhouse Air Conditioning 
was prepared by Lauriston C. Marshall, Professor of 
Electrical Engineering, University of California; H. O. 
Eversole, Research Associate in Plant Physiology, 
California Institute of Technology; Arthur J. Hess, 
air conditioning engineer; and F. W. Went, Professor 
of Plant Physiology, California Institute of Technology. 
Results obtained from research greenhouses and the 
success of experiments on a commercial scale indicate 
that systems of environmental control should have a 
wide application to many types of commercially im- 
portant plants. 
e GRAPHICAL SOLUTIONS.—A. B. Stickney, Armour 
& Co., in his paper on Graphs to Help Solve Ammonia 
Absorption System Problems, introduced a series of 
graphical aids that provide accurate short cuts in the 
solution of problems relating to such system. Solutions 
of ammonia absorption system problems are usually 
troublesome, particularly for the engineer who only 
has to solve such problems occasionally. The graphs 
enable conditions around the absorption cycle to be 
determined and variations set up to check the economy 
of the assumed conditions. 
e DAMS.—How refrigeration makes big dams possible 
was described by Clarence Rawhouser, Bureau of 
Reclamation, U. S. Department of the Interior, Denver, 
Col. Artificial cooling of the large masses of concrete 
has prevented cracks and other damage to the con- 
crete. Costs chargeable to cooling on six installations 
ranging in size from 175,000 to 9,840,000 cu yd has 
varied from 13 to 55 cents per cu yd. 
e DRYING.—P. L. Veltman and C. E. Waring in their 
paper, Desirable Desiccant Properties for Refrigerant 
Water Removal, pointed out that the relative utility of 
several desiccants can be determined to show the useful 
water holding capacity of the material in contact with 
Freon-12. From an overall consideration, a minimum 
water content in any refrigeration unit is desirable. 
Data presented show that the region of 10 ppm can 
be realized with available desiccants. 

The program also included a number of papers on 
various aspects of frozen food. 
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TRI-SECTION AIHA CONFERENCE 


reviews industrial health problems in one-day 
series of talks. 


A tri-section industrial health conference sponsored 
by the Metropolitan New York Section, Philadelphia 
Section, and New Jersey Section of the American In- 
dustrial Hygiene Association was held at the Hotel 
Hildebrecht, Trenton, N. J., December 12. EF. L. Schall, 
industrial hygiene engineer, New Jersey State Depart- 
ment of Health, was chairman of an afternoon session 
which included six papers. 

e PAPERS. 


was Kermit Fischer, president of Fischer & Porter 


First speaker in the afternoon session 


Co., who presented an informal discussion on the use 
of rotameters for measurement of small flows. Mr. 
Fischer discussed the types, flexibility, stability, and 
degree of accuracy of rotameters in the measurement 
of fluid flows as small as 1 cfm. 

A paper, Nutritional Factors in Relation to Indus- 
trial Poisoning, prepared jointly by M. EF. Shils, Se.D., 
and L. J. Goldwater, M.D., of the Division of Industrial 
Hygiene, Columbia University School of Public Health, 
was presented by Dr. Shils who reviewed the literature 
covering animal experimentation and cited the rela- 
tionship of experimental findings to human nutritional 
disturbances under exposure to industrial poisoning. 

The control of powdered metal exposures was dis- 
cussed by L. M. Wainwright, director of health and 
safety, U. S. Metals Refining Co. Mr. Wainwright 
showed a number of slides illustrating the types of 
exposure to powdered metal existing in both the man- 
ufacture and use of this type of material and discussed 
means of exposure control by ventilation, process en- 
closure, and other means. 

A paper, The Use of Parameters in Fan Selection, 
Stern, chief engineer, 
and Leon Horowitz, Division of Industrial Hygiene 
and Safety Standards, N. Y. State Department of 
Labor, was presented by Mr. Stern. It was pointed out 


prepared jointly by Arthur C. 


that by the use of speed and horsepower constants, the 
information contained in a= standard fan selection 
table could be reduced to a single line. Mr. Stern 
showed that with the use of such constants, the inter- 
polation of values necessary in fan selection involves 
no greater error than the use of the larger fan 
selection tables. 

Dr. H. Brieger, associate professor of industrial 
medicine and hygiene, The Jefferson Medical College 
of Philadelphia, discussed chronic carbon monoxide 
poisoning. After a review of existing literature, Dr. 
Brieger pointed out the distinction between chronic 
poisoning resulting from repeated sub-acute exposures 
and that type of poisoning resulting from exposures 
each individually capable of producing symptoms. 
Animal experiments described by Dr. Brieger showed 
that repeated sub-acute exposures resulted in damage 
to the brain and other tissues of animals even though 
exposure was less than that encountered by traffic 
officers in such areas as the Holland Tunnel. No data 
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on human pathology resulting from such exposures 
was available. 

E. C. Barnes, industrial hygiene engineer, Westinyg- 
house Electric Corp., discussed ways and means of 
reaching supervisors and employees with informati 
on industrial hygiene. Mr. Barnes discussed the pro- 
gram at Westinghouse where classes are held for the 


purpose of training teachers who in turn transmit in- 
dustrial hygiene information to the Westinghouse 
supervisory staff. 

An evening session under the chairmanship of All: n 
D. Brandt, industrial hygiene engineer, Bethlehem 
Steel Co., was a dinner meeting including a talk by 
James H. Sterner, M.D., Eastman Kodak Co., whose 
subject was the Role of the Industrial Hygienist in the 
Future Atomic Era. Dr. Sterner showed a color motion 
picture, The Bikini Atomic Bomb Operation as Related 
to the Industrial Hygiene Program. 

Attendance at the tri-section meeting was heavy 
(there were 120 at dinner) and plans were laid for 
holding a tri-section meeting as an annual event. 





GAS FROM LIGNITE 


shown possible by Dakota pilot plant operation. 


Experimental work recently completed by the Bu- 
reau of Mines in a pilot plant at Grand Forks, North 
Dakota, shows that more than 900 billion tons of lignite 
in three Western states is a potential source of fuel 
gas for beneficiating iron ore, making hydrogen, and 
other industrial uses, according to James Boyd, Bu- 
reau Director. This represents the first full-seale suc- 
cessful attempt to manufacture water gas from lignite 
and snub-bituminous coal by a continuous process in an 
annular vertical metal retort, Director Boyd said. A 
report describing in detail the design, construction, 
and operation of the plant is available to the public. 
e RESOURCES. Water gas with a heating value of 
300 Btu per cu ft was produced from natural lignite, 
the report shows, this being considered a satisfactory 
vield from such low-rank solid fuel. The over-all eff- 
ciency of the pilot plant was 72°. extraction of the 
total fuel energy in the lignite processed. Final de- 
termination of the economic practicability of the 
Bureau-developed technique will depend upon further 
research. :, 

Lignite reserves of North Dakota, Montana, and 
South Dakota add up to about 915 billion tons and 
constitute about 98° of the country’s total lignite 
reserves. Lignite itself represents nearly one-third of 
America’s total solid fuel reserves, which include al! 
grades of bituminous and anthracitic coal. 

Difficulties of using lignite as a fuel have resulted 
in a low annual production rate, Director Boyd stated 
Only 2,668,310 tons of lignite were mined in the 
United States in 1945, Bureau statistics show, of 
Which 2,522,319 tons came from North Dakota. Most 
of this was mined by open-pit, or stripping, methods 
Lignite generally contains 30 to 40°. moisture, an¢ 
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- REVERE COPPER WATER TUBE 





HEATING. When you install radiant panel, steam, or hot water 
heating systems, you save time and trouble with Revere Copper 
Water Tube. You can bend this tube readily, and joints are quickly 
made with either soldered or compression fittings. 


ee sll 





iS Rae a 


DRAINAGE SYSTEMS. Revere Copper Water Tube is recom- 
mended for drainage systems because it is so highly resistant to 
C nN attack. The interior remains permanently smooth, permit- 
nobstructed flow and eliminating the tendency of lines to clog 


* * « 

You can specify or install such other long lived Revere ma- 
terials as Red-Brass Pipe; Sheet Copper and Herculoy for 
tanks, ducts, pans and trays; Dryseal Copper Refrigeration 
lube (dehydrated and sealed); Copper oil burner, heat con- 
trol and capillary tubes. The Revere Technical Advisory Ser- 
VICE 


Rev: 


Architectural, is alw ays ready to serve you. Call your 
re Distributor 
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WATER SUPPLY. You insure a free flow of sparkling-clear water 
when you use Revere Copper Water Tube for hot and cold water 
service lines. And, because copper does not rust, the lines can 
usually be a size smaller than would be required with rustable pipe. 














LOOK FOR the Revere name and the type, which are stamped 
on Revere Copper Water Tube at regular intervals. These marks are 
your assurance of full wall thickness and the close gauge tolerances 


so essential for tight soldered joints 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded hy Paul Revere m 1801 
230 Park Avenue, New York 17, New York 
Malls: Baltimore, Md.; Chicago, Ill; Detrott, Mich.; New Bedford, Mass.; Rome, 
N.Y Sales Offices in Prncipal Cities, Distributors Fverywhere. 
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News of the Month 








when dried in air, the coal slacks and ignites, making 
it difficult to store for long periods or to ship to dis- 
tant points of consumption. Lignite usually has a 
heating value about half of that of the best bitumin- 
ous coal. 

For a number of years the Bureau of Mines has 
been interested in developing new uses for lignite to 
conserve high-rank coals and to promote the industrial 
development of the Great Plains states. The Grand 
Forks gasification pilot plant was put into operation 
following similar experiments on a smaller scale at a 
pilot plant at Golden, Colo. The current report re- 
leased by the Bureau covers operations at both pilot 
plants and draws a comparison between small and 
large pilot plants. A copy of Report of Investigations 
4128, “Gasification of Lignite and Sub-bituminous 
Coal, Progress Report for 1945-46” can be obtained 
by writing to the Bureau of Mines, Publications Sec- 
tion, 4800 Forbes St., Pittsburgh, Pa. 





ALUMINUM TANKS 


for inside storage of oil tested with view to 
relieve steel tank shortage. 


At the October 7th meeting of the OHI board of 
directors, the steel supply committee reported a con- 
tinually declining supply of 275-gallon steel tanks and 
suggested that relief could probably come only from 
tanks constructed of aluminum. Two representatives 
of the Underwriters’ Laboratories at Chicago, who 
were present as guests of the board, in commenting 
on the use of aluminum evidenced open minds and 
stated that the report they had heard seemed to justify 
emergency action comparable to that employed, in 
certain instances, in the War years. However, they 
also stated they were at a loss to say more than that 
at that time because no tanks constructed of aluminum 
had been submitted for examination. 

OHI then volunteered to obtain two or more tanks 
quickly and also invite some representatives of the 
aluminum sheet mills to meet at the Laboratories for 
a discussion on the use of their materials. This offer 
was accepted with the understanding that OHI was to 
act for the whole industry and that any tank manu- 
facturer who would cooperate need not file at this time 
the usual application forms in connection with exam- 
ination. Reports on tanks submitted were to be given 
producers, by OHI, approximately two weeks from 
date of receipt of tank at Chicago. These arrange- 
ments were all pointed at speed in action to meet an 
agreed emergency. 

Three tank manufacturers cooperated. The Alu- 
minum Association arranged for qualified engineers 
to go to Chicago and the meeting took place at the 
Laboratories oy October 23rd. There were present: 
Messrs. D. M. White, Managing Director, Aluminum 
Association; J. R. Willard and J. M. Hall, Aleoa; R. B. 
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Smith, Reynolds Metals; F. R. Carpenter, Permanente 
Products; three of the Underwriters engineers and 
A. E. Hess, managing director, OHI. The meeting 
was an all-day session. 

e EXAMINATIONS AND TESTS.—-On the three ta: 
submitted the examination was confined to visual in- 
spection of the welding and general workmanship. The 
test was hydrostatic pressure to destruction to observe 
distortion and to determine the weakest point in the 
vessel and the pressure at which the weak point 
showed up. Any tank which will not withstand a min- 
imum of 25 lb hydrostatic is not of acceptable con 
struction. 


All three tanks were vertical obround, welded alu 
minum of about 275 gal capacity. Visual examination 
of the welding before the tests were started evoke: 
no criticism of the work by the aluminum compa: 
representatives. It was agreed that aluminum weld 
tend to be more brittle than electric are welding on 
steel. 


«@ Sas 


4 


The wrapper of tank No. 1 was not a continuous 
sheet. This tank had been welded both horizontally 
and vertically as well as on the end seams. The wrap- 
pers of tanks No. 2 and No. 3 were continuous sheets 
with one horizontal weld, the length of the tank, at 
the eleven o'clock position, facing an end. 

Tank No. 1 had brackets for legs welded to the shell 

The aluminum engineers thought it would be better 
practice to weld the bracket to a fitted plate and weld 
the plate to the shell for better weight distribution. 
This tank when received showed a small leak, without 
pressure, at a point where one of the brackets had been 
welded to the wrapper. However, the leak would have 
been sufficient to cause rejection of the tank after in- 
stallation. In all tests the pressure was raised grad- 
ually and no shock resulted from pressure increase at 
any time. The welds in all three tanks failed at less 
than 10 lb per sq in. pressure. 
e CONCLUSION.--Because of the prevalence of tight 
coupling to tank fills in many areas, installers will be 
well advised to arrange fill pipes for aluminum tanks 
in such manner as to make tight coupling impossible 
until such time as they can obtain aluminum tanks 
guaranteed to withstand twenty-five pounds hydro- 
static. Vent lines should be of maximum size and in 
no case smaller than the 114 inch advised in the OHI 
Standards. Underwriters have always suggested vent 
to be same size as the fill. The shock resulting from 
over filling any tank having an inadequate or partially 
plugged vent is undoubtedly in excess of the maximum 
pressures attained in the tests described herein. 

Disappointment in results of these tests was general 
It was felt that satisfactory results are entirely pos- 
sible with aluminum but design characteristics must 
be changed to achieve satisfaction. Something ap- 
proaching high pressure vessel design is probably in 
order, particularly where the application of the heads 
is concerned. 

This opinion received some justification when in less 
than twenty-four hours after the completion of these 
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ADVANTAGES OF 
Worm -Air healing Demonstrated 
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View of Recreation Center, Saginaw, 
Michigan, showing ceiling diffusing- 
type registers with returns incorporated 
in same fixtures. Architect: Franz & 
Spence, Saginaw, Michigan. Heating 
Contractor: A. C. Klopf & Sons, Sagi- 
naw, Michigan. 


[he economies and numerous other advantages of warm-air heating, which have 
won the preference of many architects and homeowners, are also obtained when 
modern warm-air systems are installed in commercial buildings. For example, a 
Jackson & Church ‘‘PoweRated”’ Heater provides ample heat at low cost for the 
Recreation Center at Saginaw, Michigan. The unit, equipped with twenty Dust-Stop 
Air Filters, handles 11,000 cfm and provides four changes of air per hour. 

Today’s warm-air heating systems for many sizes and types of residential and 
commercial structures give this exclusive combination of values: 


1. WARM AIR, with room temperatures quickly responding to automatic controls. 


2. CLEAN AIR. Filtered at the heating unit, all heat delivered throughout the warm-air duct 


system is free of nuisance dusts, lint and most air-borne bacteria. Maintenance burdens are 


The heating surface in this Jackson & Church 
3. MECHANICALLY-CIRCULATED AIR keeps warm air fresh and clean while providing the “PoweRated” Heater is increased by the 
proper number of air changes per hour. famous Jackson & Church tubular design. 


4. HUMIDIFIED AIR affords greater physical comfort at lower room temperatures. 


lighter because walls and furnishings stay clean longer. 


Architects, builders and contractors who specify and install modern warm-air 
systems, know that circulating air will be cleaned efficiently. For Dust-Stop Filters, 
i Fiberglas* product, are the choice of most manufacturers as original equipment. 
They're easy and economical to maintain, too, for replacement DusT-STops are 
adily available at low cost through suppliers in every community. 

For complete information, see Sweet’s Files or write: Owens-Corning Fiberglas 
‘orporation, Dept. 912, Toledo 1, Ohio. Branches in principal cities. 


In Canada: Fiberal Canada Ltd., Toron‘o 1, Ontario. 


Section of blower unit equipped with twenty 


; 16” x 25” . ilters. Unit i 
@) W E N S 2 C re) R N I N G WEMBED 6 x DuUST-STOP Filters. Unit installed 


FIBERGLAS 


Tm 866 ub Pat OFF 


in attic space which otherwise would have 
been unusable. 





*FIBERGLAS is the trade mork (Reg. U. S. Pat. Off.) for 
a variety of products moae of or with glass fibers by 


* 
<S4 
se Owens-Corning Fiberglas Corporation. 
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tests an approved midwestern manufacturer of steel 
tanks reported that he had just completed, in his own 
plant, a hydrostatic test to destruction of an aluminum 
tank with failure occurring at forty pounds hydro- 
static, which is well in excess of the requirement for 
acceptance. 





INDUSTRY-ENGINEERED HOUSING 


nearing real.ty as six units are erected on Illinois 
campus. 


All of the six industry-engineered homes being con- 

structed at the University of Illinois have been started 
and the first two are nearing completion, David 8S. 
Miller, president of the Producers’ Council, has an- 
nounced. 
e SAVING. “The University’s Small Homes Council 
is building the six homes as part of a study to de- 
termine ways of saving time in home construction and 
thus reducing the cost of building,” Mr. Miller said. 

“Three masonry homes and three of frame construc- 
tion are being built in connection with the study which 
is being conducted with the assistance of the Office of 
Technical Services of the U. S. Department of Com- 
merce. 

“The industry-engineered housing, which was devel- 
oped jointly by the Producers’ Council and the National 
Retail Lumber Dealers Association, is an adaptation 
of modular coordination, a plan whereby the dimen- 
sions of the individual materials going into a structure 
are coordinated so as to eliminate much of the costly 
cutting and fitting which normally add to the cost of 
building. 

“In addition, engineered homes are so designed that 
the dimensions of the homes are coordinated with those 
of standard building materials, permitting further sav- 
ings in both time and materials. 

“Time-saving methods of handling materials on the 
job and assembling materials into finished homes wil! 
be made available to the industry and the public by the 
University when the studies have been completed.” 


DISTRICT HEATING FOR LONDON 


as an out-growth of war damage is stucicd by 
London officials. 


The Corporation of London, England, recently com- 
missioned Kennedy and Donkin, consulting engineers, 
to investigate the possibility of including a district 
heating system in the plans for the rebuilding, of the 
City of London. Mr. Donkin’s report has been sub- 
mitted to the Improvements and Town Planning Com- 
mittee who in turn have submitted it to the Court of 
Common Council. The Court has referred it back to 
the Committee for further discussion. 
e CHOICE. After a review of the choice between 
straight thermal and thermal-electric stations, the en- 
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gineering firm recommended the latter type of instal! 
tion on grounds of fuel efficiency and economy. 
Owing to the lack of a suitable site for a cent, 
station within the city boundary itself, it will be nec 
sary to establish one or more generating stations 0 
side the city and pipe the heating medium into th 
specified area. 
e AREA. -The rebuilt area in the City of London \ 
cover about 360 acres, of which about 250 acres \ 
be covered by new buildings. The work of rebuildi 
in relation to district heating has been divided int 
two sections of 15 years each, and the first section has 
been further divided into three five-year perlo¢ 
Completion of the scheme is thus visualized by 1977. 
@e DEMAND. The scheme provides for the suppl) 
heat for both space and hot water heating. Maxim 
demand for space heating has been calculated on 
basis of 65F inside and 30F outside temperature. 1 
water demand at 130F has been based on a daily « 
sumption of five gallons per head per day. The ma 
mum hourly heat demand, allowing for losses, is « 
culated at 792 million Btu per hr at the end of 
first 15 vear period and 1,320 billion Btu per hr at 
end of the second period. It is expected that the tse 
of accumulators in the system will reduce these ma 
mum demands by half. Hot water has been chose) 
the heat transmitting medium throughout, and the 
maxium flow temperature will be 200F although the 
average flow temperature will be about 160F with 
mean return temperature of about 120F. The wate: 
throughout the heating system is used entirely 
heat carrier and no water will be drawn off. 


DEODORIZED 


cuts air conditioning costs according to hotel 
association report. 


Impressive savings In the operation of air condit 
ing systems under both winter and summer condit! 
plus a new high in odor control, are visualized 
hotels through installation of an air recovery de 
making use of activated carbon. Details of the ] 
jected system are covered in a research report 
lished by the American Hotel Association. 

e COSTS. The report points out that initial and « 

ating cosis of air conditioning are directly relate 

the amount of outdoor air required by the conditi: 

area for ventilation or dilution of air-borne impurit! 
The proposed purification method keeps the requ 
ment for outside air to a minimum. Impurities 

eliminated from recirculated indoor air, thereby 

creasing the amount of outdoor air which otherv 
would be required. 

The report estimates capital and operating expenst 
for conditioning 1000 ¢fm of outdoor air at $234 
nually, while under the proposed method the cost 
supplying 1000 cfm of conditioned air to a room 
approximates $41, a net saving of $193.00 per y¢ 
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Now you cat 
_ harness the blast tom an 
“altplane propeller” 
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PROPELLAIRS BRING AERODYNAMICS DOWN TO EARTH 
FOR BETTER INDUSTRIAL VENTILATION 


Airfoil design gives airplane wings tremendous plant at fop performance ... get more output at 
lifting power—makes propellers highly efficient. lower cost. 
This same principle is the basis of Propellair fan 

same principle is the basi: pelle é GET THIS FREE ENGINEERING ASSISTANCE 


design. Airfoil fan blades pu// as well as push; o's Rene 
, , Propellair ventilation is air flow as you want tt— 
give high-volume, high-velocity air movement tl rick 
sit or ra efficient, economical, effective. Many types, sizes, 
with amazing efficiency. Airfoil-principle entrance ask ies 
4 ee ; and mountings assure ventilation that’s job-fitted 
rings minimize turbulence, prevent recirculation. : 
to your requirements. There’s a Propellair spe- 


IMMEDIATE BENEFITS CUT PRODUCTION COSTS cialist near you—let him analyze vour needs. No 
Modern, functional Propellairs serve a// exhaust obligation. Write for complete information, 
and forced-air needs ... clear out toxic fumes, Cieciibibiteele Geites dace al 
P ° hoods. Motor is outside airstream. 
dust, heat, and moisture... greatly improve work- Propellairs are available in diameters 
Po aii to 60 inches; capacities to 85,009 
ing conditions. They keep the atmosphere pleas- ¢.0.m.; mountings fer walle, windows, 


roofs, ducts, hoods. or with pedestals 


ant regardless of outside weather ... keep your or stands 
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DEGREE-DAYS FOR NOVEMBER, 1947 


se ca HEATING AND VENTILATING’S 21st Year of Publication of Monthly Degree-Day Data 























| November Cumulative, Sept. 1, 1947 to Nov. 30, 1947 soma 
ony dasa a FE na aypentin. cans tenten atninebhamiente dite, fe 
| 1947. | 1946 | Normal 1947 | 1946 Normal | _ Normal 
Abilene, Texas ............ ——— ves sC~CS 459 ~ 333 2061 
Albany, New York.......... 881 670 774 1328 1106 1292 6580 
Albuquerque, New Mexico... 734 704 630 906 989 903 4298 
Alpena, Michigan ........... 922 788 912 1442 1445 1704 8299* 
Anaconda, Montana ......... 1118 1090 951 2026 2367 1933 8357** 
Asheville, North Carolina.... 602 380 57 808 629 852 4232 
Afianta, Georgia ............ 492 228 396 548 325 492 2890 
Atlantic City, New Jersey... 573 400 588 758 557 842 5176 
Augusta, Georgia ........... 367 150 321 401 212 oot 2161 
Baker, Oregon .............. 929 906 849 1607 1940 1659 7163 
Baltimore, Maryland ........ 561 379 567 730 524 790 4533 
Billings, Montana ........... 1025 888 847 1618 1759 1549 7119 
Binghamton, New York...... 845 614 798 1212 1011 1359 6808 
Birmingham, Alabama ...... 443 225 318 72 330) 318 2352 
Bismarck, North Dakota..... 1242 1117 1113 1915 2128 1961 9192 
Block Island, Rhode Island... 620 456 573 909 716 852 5788 
Boise, Idaho ............... 864 819 738 1319 1601 1274 5552 
Boston, Massachusetts ...... 715 515 693 1016 806 1104 6045 
Bozeman, Montana .......... 1141 1067 1006 1952 2181 1993 8521** 
Buffalo, New York........... 810 614 774 1167 995 1268 6822 
Burlington, Vermont ........ 925 759 861 1424 1281 1486 7541 
Butte, Montana ............. 1220 1119 923 2168 2484 1922 §235** 
Cairo, Milinois .............. 5&4 394 519 75 503 677 3909 
Canton, New York........... 944 791 906 1492 1362 1652 8020 
Charles City, Iowa.......... 1052 874 936 1424 1381 1505 7588 
Charleston, South Carolina... 244 102 207 256 122 207 1769 
Charlotte, North Carolina.... 496 257 426 602 374 541 3120 
Chattanooga, Tennessee .... 495 303 426 564 464 531 3118 
Cheyenne, Wyoming ........ 1084 965 900 1679 1903 1745 7466 
Chicago, Tilinois ............ S54 678 696 1074 910 1098 6077 
Cincinnati, Ohio ............ 653 432 615 811 601 869 4684 
Cleveland, Ohio ............. S11 569 KEY 1084 &54 1125 6155 
Columbia, Missouri ......... i2 551 651 842 133 911 4922 
Columbia, South Carolina... 389 170 324 439 235 355 2364 
Columbus, Ohio ............ 733 516 690 933 738 1003 5398 
Concord, New Hampshire.... 916 iat §46 1464 1315 1498 7353 
Concordia, Kansas .......... 815 680 693 973 880 969 5315 
POANIAS, DORMS 2.0.6. 26k cass 412 273 303 421 320 303 2256 
Davenport, Iowa ............ 915 688 795 1147 962 363 §289 
Dayton; WRG ... 26. ccd ccie 807 570 273 1052 834 933 5264 
Denver, Colorado ........... 903 &42 759 1250 1429 1259 5874 
Des Moines, Iowa............ ee 741 798 pecans 1105 1155 6384 
Detroit, Michigan ........... 835 632 777 1163 945 1219 6490 
Devils Lake, North Dakota... 1306 1236 1179 2075 2318 2161 9970 
Dodge City, Kansas.......... 826 694 672 958 1057 948 5035 
Dubuque, Iowa ............. 981 760 846 1264 1139 1291 6790 
Duluth, Minnesota .......... 1223 1060 1074 1954 1975 1970 9483 
Eastport, Maine ............. 197 759 843 1396 1369 1662 8520** 
Elkins, West Virginia...... 768 571 741 1161 1047 1182 5697 
Bo Oe i Ce 173 454 381 505 496 421 2428 
sang: LB cstntnieeee. MCE CCE 1081 1055 (a) 1819 2108 (a) (a) 
Erie, Pennsylvania ....... .. 748 524 711 1020 R08 1125 6273 
Escanaba, Michigan ......... 997 867 960 1547 1616 1794 877 
Evansville, Indiana ......... 694 503 528 861 w22 683 4244 
Fort Smith, Arkansas........ 519 380 408 5538 489 470 3147 
Fort Wayne, Indiana........ 874 664 726 1190 1013 1073 5925 
Fort Worth, Texas... cone 100) 271 252 409 313 252 2148 
Fresno, California .......... 35 430 315 500 570) 334 2334 
Galveston, Texas ...... ek 121 113 60 23 119 60 1016 
Grand Junction, Colorado. 915 &20) 747 1229 135&9 1116 5548 
Grand Rapids, Michigan..... 846 654 774 1174 990 1250 6535 
Green Bay, Wisconsin...... 1023 851 921 1459 1411 1558 7825 
Greensboro, North Carolina. . 58S 365 492 754 551 635 3529 
Greenville, South Caro'ina... 491 273 450 587 393 596 3380 
Harrisburg, Pennsylvania ... T03 533 660 967 802 989 5375 
Hartford, Connecticut ....... 759 587 705 1155 917 1097 6036 
Hatteras, North Carolina... 251 119 284 Zis 141 23 257 
Havre, Montana ............ 1129 1255 1041 1838 Z2ic 193 S700 
Helena, Montana .... ie 1127 {48 1905 2254 1813 7894** 
Houston, Texas ..... ; : 182 129 114 182 142 114 1157 
Huron, South Dakota....... 1179 1025 1005 1666 1799 1654 S004 
Indianapolis, Indiana ..... 772 530 687 970 722 985 5298 
Jackson, Mississippi eae 339 181 (a) 347 225 (a) (a) 
Kansas City, Missouri.. 749 55D 639 S66 751 S58 4956 
Kewanee, Illinois . oe 956 730 781 1298 993 1193 6139 
Knoxville Tennessee......... 513 350 519 592 517 702 3670 
La Crosse, Wisconsin........ 1082 881 909 1502 1451 1467 7322 
Lander, Wyoming ........... 1153 1053 726 1831 2108 1656 7947 
‘Figures in this column are me smal totale range ppomenewret heating st —_- Bumer, Bates College ; Lewiston Me. 3 “Ti. Hartman, Engineering De part 
September to June, incl ment, Kewanee Boiler Corp Kewanee, Til Alfred R. Wagstaff. Engine 
Figures in this table, with nine exceptions based on local weather Sioux City Foundry and Boiler C Sioux City. Iowa, and H. M. Ludlow Rox 
bureau reports Exceptions are Utica, Lewiston, Kewanee, Sioux City, and 1268. Jackson, Miss., respectively: Anaconda Bozeman, Butte and Livingstor 
Jackson, figures for which are furnished througt the courtesy of Coke Sales Mont., through the courtesy of the Montana Power Company 
Department, Central New York Power Com Utica, N.Y Norman FE. Ross [Table concluded on Page 128 
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How many boilers do you see? 





The nine-section Mills 44 boiler illustrated 
above is actually 18 boilers, guaranteeing 
you 18 times as much security as any other 
type boiler. If, for any reason, a section 
becomes disabled, 17 other boilers continue 
to function, without interruption! 

Why so? Header type construction makes 
each section a separate boiler — each re- 
ceives returns uniformly from return drums 


and each discharges to a steam drum. A 


| 





cracked section can be temporarily blocked 
off by simply cutting its supply and return 
nipples and plugging the drums. The re- 
placing section can then be installed when 
convenient. 

There’s a place for Smith-Mills boilers 
wherever continual, uninterrupted, econom- 
ical heating is necessary. Other unique and 
exclusive advantages of Smith-Mills boilers 
are described thoroughly in the H. B. Smith 
Catalog . . . write for it. 
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CAST-IRON BOILERS 


THE H. B. SMITH CO., INC., 63 Main Street, Westfield, Mass. Offices and Representatives in Principal Cities 
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Degree-Days for November, 1947 (Concluded) — 


21st Year ot Publication of | Monthly Degree- -Day Data _ 
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November 


Citys } il 
\ ' 1946 
Lansing, Michigan .......... 910 701 
Lewiston, Maine S65 190 
Lincoln, Nebraska S70 rey 
Litthe Rock, Arkansas D6 340 
Livingston, Montana L052 990 
Los Angeles, California. . 182 190 
Louisville, Kentucky 633 428 
Lynchburg, Virginia 628 380 
Macon, Georgia ............«. 40 160 
Madison, Wisconsin as SO9 
Marquette. Michigan 1041 901 
Memphis, Tennessee 195 305 
Meridian, Mississippi 35 202 
Milwaukee, Wisconsin 938 781 
Minneapolis, Minnesota 115% 962 
Modena, Utah 105 906 
Montgomery, Alabatia O22 142 
Nantucket, Massachusetts 67% H02 
Nashville. Tennessee 530 5S, 
New Haven, Connecticut 701 ad7 
New Orleans, Louisiana 140) 75D 
New York, New York 631 149 
Nome, Alaska‘ 1216 975 
Norfolk. Virginia 407 238 
North Head, Wi ishington 1S a95 
North Platte, Nebraska 933 S47 
Oakland, California $i) 4 10S 
Oklahoma City, Oklahoma od 45 
Omaha, Nebraska Sb 1D 
Oswego, New York 197 61 
Parkersburg, West Virginia 661 163 
Peoria, [ilinois S95 655 
Philadelphia, Pennsylvania DOS 106 
Phoenix, Arizona 202 Za 
Pittsburgh, Pennsylvania 773 5D0 
Pocatello, Idaho ' 975 SSS 
Port’and, Maine 777 735 
Portland, Oregon $4 DSS 
Providence, Rhode Island 703 O02 
Pueblo. Colorado : 91% G18 
Raleigh, North Carolina 196 275 
Rapid City, South Dakota 1108 938 
Reading, Pennnsylvania 664 HSS 
Red Bluff, California 90 392 
Reno, Nevada SS4 sau 
Richmond, Virginia 44 Bou 
Rochester, New York 29 637 
Roseburg, Oregon Biz o1s 
Roswell, New Mexico ; H52 542 
Sacramento, California $14 120) 
St. Joseph, Missouri S11 619 
St. Louis, Missouri 102 176 
Salt Lake City, Utah S90 sO] 
San Antonio, Texas 253 180 
San Diego, California 204 261 
Sandusky, Ohio ; 96 548 
San Francisco, California ok 312 
Sault Ste. Marie, Michigan L034 937 
Savannah, Georgia 231 92 
Scranton, Pennsvivania 784 583 
Seattle, Washington 572 619 
Sheridan. Wyoming 1121 L006 
Shreveport, Louisiana 363 220) 
Sioux Citv, lowa 973 gos 
Spokane. Washington G07 914 
Springfield, Hlinois 778 628 
Springtield, Missouri 696 5 y() 
Svracuse, New York S35 114 
PFacoma, Washingto H13 HA6 
Terre Haute, Indiana SO APO 
Toledo, Ohio S50 647 
Topeka, Kansas THD 596 
Trenton, New Jersey Hod $59 
Utica, New York , Soo 6449 
Valentine, Nebraska 1114 Q35 
Wal'a Walla. Washington 670 764 
Washington, D. C De sa 
Wichita, Kansas 103 HO4 
Wi lston, North Da ) 1175 
Winnemucea, Nevada ) SAt) 
Yakima. Washington 739 Qi) 
Data not available i ies August 
‘Nome data are tor October I les J ind A 
"New 48-9 norma 




















a Cumulative, Sept. 1, 1947 to Nov. 30, 1947 poniaee 
_Normal | 1947 1946 Normal Normal 
861. ~—«:1347 1122 1456 7048 
S76 1405 1409 1542 T7707 
753 1096 1074 1°69 5999 
381 534 t54 428 2811 
S64 1743 2078 1614 ieto°* 
123 197 265 123 1504 
552 765 5ST 738 4180 
537 S57 608 757 23980 
32 425 262 330 2201 
S91 ~— 1247 1437 7429 
960 1607 1601 1752 8693* 
402 528 416 464 2950 
312 367 268 334 2160 
S46 1310 1242 1380 7245 
963 L565 L590 1537 S50 
831 1563 1691 1504 6562 
aie 326 180 e7i3 1884 
609 1070 852 1007 5957 
183 605 174 619 3507 
693 LOST S47 1092 5895 
102 190 79 102 1024 
594 S41 610 916 yf alaadag 
1126 1993 1677 1870) 14580** 
$11 475 309 510 3350 
aL LOSS 1272 113 5452** 
R37 1246 1455 1313 6366 
330 b1S 643 H03 3143°* 
$59 592 a46 564 3613 
T8O 1134 1112 1109 6131 
783 1183 1017 1356 TOSS 
624 S61 665 909 4775 
789 1123 957 117 6109 
544 783 543 S15 fist" 
156 266 295 156 1405 
669 L030 ‘ae 982 5235 
S13 1568 1757 1468 6655 
SO7 1245 1317 1446 7218 
HDS S40 1093 995 4469 
693 1001 778 1104 6015 
741 1251 142] 1135 5514 
429 609 395 559 3234 
X70 1583 IS46 1529 7118 
H69 G04 TO2 1013 5389 
(a) 519 ad (a) (a) 
i14 1435 L583 1311 5S92 
156 TOO 174 617 3695 
TS6 1204 1015 1289 6732 
561 R50) 1193 1022 4428 
516 726 674 102 3484 
351 939 568 22 2653 
633 GSO S51 SS] 5161 
597 835 617 S02 4585 
123 278 1517 1129 5555 
126 253 203 126 1202 
165 204 261 199 1645 
726 1043 796 1079 6208 
61 537 598 521 3264** 
978 1699 125 1877 9285** 
01 243 117 201 1490 
732 1139 917 1189 6129 
70 1027 1196 1150 4934°" 
978 173) 1928 1878 S008 
270 367 2983 270 1938 
STO 1330 1454 1318 6898 
819 1549 1765 1526 6355 
6S] 943 S14 963 5373 
564 R02 747 781 4428 
79S 1264 1061 1319 6893 
5&S 1i4i 1348 1195 5181°** 
615 1N24 711 S48 {872 
732 1175 975 1110 6077 
639 R75 S29 R75 $969 
SSS OS 653 S30 $933 
7S1 1263 1093 1393 6796 
SQ7 1520 1675 1480 TOR9 
651 102 j 307 1027 4808 
AY4 T48 526 S45 1626 
636 787 S07 RPS 1673 
1137 1990 WAT 2067 9323 
S10 1513 1682 L509 At fal 
TSO 12387 166 130% 599 
7 Figures this colu “a 1 eatit 
SCASOT September to June 
ering ISPS to 1946 
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Paracoil Submerged Boiler Coils 


for HOME and INDUSTRY 


“Paracoil” has been building dependable boiler coils since 
1915 for both home and industry. Here are a few of the varied 
types of instantaneous tankless water coils we are now fabri- 
cating for domestic residence boilers. 

All head castings have SERRATED TUBE CONNECTIONS— 
another “Paracoil” design feature! You are doubly protected 
against leaks with a “Paracoil” Boiler Coil! 

“Paracoil” Boiler Coils are designed for use with or without 
a storage tank. The larger industrial models are built with 
integrally cast water chambers and tube sheets to any desired 

. capacity. 


“Paracoil” manufactures many types of heating and ven- 





A, tilating accessories—all distributed through franchised 
} p> agents. Some lucrative territories are still available. If inter- 
ee / a d ested, write our Elizabeth office for details. 






tibia 
4 5 Note how the serration in the head 


casting forms a lock for the tube DAVIS ENGINEERING CORPORATION 


metal when it flows under the ex- 











“Ad panding tool. This design feature 1058 EAST GRAND STREET 30 ROCKEFELLER PLAZA 
t J ptt every “Paracoil’ ELIZABETH 4, NEW JERSEY NEW YORK 20, N. Y. 
a ouer Ou. 
ae ane BUY OR SPECIFY “PARACOIL” 
Phos. 











AIR DIFFUSI 






wet 

§ : 2.658 oe | S| 
— See eee eae Se 

-. az 236 2S oe ee 


| a a oe 


TMC introduces the newest and finest in air diffusing 
putlets the TMC Airfoil Grille featuring the new TMC 
Airfoil Louvre Completely new completely differ 
ent- the TMC Airfoil Grille represents the greatest 
advance in air diffusion design in 20 years. 
@ The Airfoil Louvre is shaped like the wing of an 
airplane— handles more air at higher velocity. 
@ Mullicns and butted construction are eliminated 
from all TMC Grilles. @ TMC Grilles are custom built 
to meet individual requirements. Write today for 
complete information, including prices and deliveries. 
Address Dept. Hv 148 






| if ~x« © * 
TITUS MANUFACTURING CORP. - WATERLOO, 1OWA 
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Hendrick Grille 


In Linen 
Closet Door 





In The Futura House 
Portchester, N. Y., the 





architect used Hen- 
drick Grilles (without 
glass) in doors of linen 
closets to permit full 
circulation of air to 
prevent mildew. Note 
attractive decorative 


effect. 





To harmonize with the most modern designs 
for residential, business or public buildings, 
there is a choice of over one hundred different 
Hendrick Grilles. 


Many exclusive Hendrick designs, originally 
produced to meet an architect's specifications 
for some particular project, are now available 


as standard numbers. 





Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 

Mitco Open Steel Flooring, 
**Shur-Site’’ Treads and 
Armorgrids 


HENDRICK 


? e CG 
e Manufachaing Company 


42 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices in Principal Cities 
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NEW CATALOGS 


Water Heaters 





Bulletin No. 30 describes Paracoil indirect wate 
heaters for domestic, commercial, and industrial uses 
Vertical coil domestic, U-tube apartment house domes 
tic, combination storage tank and heating element 
and tankless water heaters and the Paracoil flexibl 
nipple are shown complete with dimension sketches, 
specifications, and capacities and typical installation 
drawings. A heater selection chart and installatior 
instructions are included—Davis Engineering Corp 
30 Rockefeller Plaza, New York 20, N.Y. .........0ccc00c00 1 


Five Gage Bulletins 

A series of five illustrated bulletins on draft and filte: 
gages and manometers contains detailed descriptions 
of these instruments along with construction and in 
stallation data and operating information. — F. W. 
Dwyer Mfg. Co., 317 South Western Avenue, Chicago 
12, Til. 


Finned Convectors 

Bulletin No. 471 describes Brown Convectortubes, 
steel or copper tubes with square fins suitable for 
steam or hot water heating. Engineering data and 
rating tables are included.—The Brown Fintube Co., 
BIN PIII: :ccsiinicntsciceedatelacnsnoteandesaceepebabieaaiauetecnalaaaieaten 3 


Gears and Drives 

Bulletin 10,000 carries descriptions and _ illustra- 
tions of all Falk precision products, such as, gears, 
speed reducers, Motoreducers, couplings, high speed 
drives, backstops, marine drives, special gear drives, 
are contained within this bulletin. Available services 
and facilities including steel castings, machining 
weldments and engineering are also described.—T/i 
Falk Corp., 3001 West Canal St., Wilwaukee 8, Wis. ..4 


Self-Defrosting Refrigeration 

An &-page, 2-color bulletin describes Thermobank 
as a completely automatic defrosting system for cold 
storage refrigeration. Sample layout and performance 
data are included.—Kramer Trenton Co., Trenton, 
WE Thi :s:csipsssieriicabtiinceicieatasiaiiecceaicnneaaamma aan 5 


Thermocouple and Pyrometers Accessories 

Bulletin No. P1235 covers thermocouples, protection 
tubes, and pyrometer accessories and gives detailed 
drawings, complete information, and prices covering 
the accessories for pyrometers carried in stock for im- 
mediate shipment. In addition, it contains a chart and 
valuable engineering data on selecting the right ther- 
mocouple and protection tube.—The Bristol Co., Water- 
Bene OE OG: | isicicktcnstisnctliiisaantaiaaenaes 6 
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AIRTHERM 


DIRECT-FIRED 
WARM AIR HEATERS 





0 A complete factory heating unit. 
Comes to you ready to set in place. 
Control system wired at factory. 
Available in floor-mounted or suspended models. 


Oil burners or gas burners are interchangeable to 
meet future fuel conditions. 


Capacities from 650,000 to 1,950,000 BTU per hour. 


For detailed information, write for Bulletin 801-A. 


AIRTHERM™M 


MANUFACTURING CO. 


722 South Spring Ave. + St. Louis, Mo. 











Solve your Ventilating Are Steam Traps Your... 
Problems with 


YD . | Y No. 1 FUEL 
INTERNATIONAL WASTERS? 
DUCT BOOSTERS 

STALCA FANS 

AND BLOWERS 








These Nicholson Traps 
Are Cutting Loss to 1% 


A comparative test of 14 different 
steam traps, recently conducted by 
a large manufacturer, showed that 
Nicholson traps topped the field 
with a steam waste of only 1.04% 
against losses up to 14%. Find- 
ings also confirmed the unequalled 
drainage capacity of Nicholson 
traps, and their proof against 
freezing. 


if you have a problem of 

forced draft or ventilation, 
send for descriptive liter- 
ature showing typical 


installations in ships and 





industrial plants, 
: - 
apartment houses 5 Types for Every Purpose 


Size '4” to 2”, steam pressures to 
225 Ibs., for every heat, power, and 
process application. For reasons 
for the increasing standardization 
{ on Nicholson traps’ send. for 
j BULLETIN 544 or see Sweet’s. 


\ 
\ 





INTERNATIONAL ENGINEERING INC. 
DAYTON 1, OHIO. 


NEW YORK, 15 PARK ROW—CHICAGO, 407 S. DEARBORN 4 h | 199 OREGON STREET 
W. i. Nic oison 0. WILKES-BARRE, PA. 


\ Valves » Traps * Steam Specialties SJ 
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FRIENDS GATHER... 


BOOTH NO. 504 


5th ALL-INDUSTRY EXPOSITION 
CLEVELAND, JANUARY 26 TO 29 


See the great display of new devel- 
opments in A-P DEPENDABLE Refrig- 
eration Valves . . . Developments 
that will help you to improved re- 
frigeration, simpler installation and 
servicing — greater customer satis- 
faction and steadier profits — dur- 
ing the years ahead. 





Be sure to pick up 
your copy of the 
new A-P Condensed 
Catalog waiting 
for you at BOOTH 


AUTOMATIC PRODUCS COMPANY 


2462 NORTH THIRTY-SECOND STREET 


MILWAUKEE 10, WISCONSIN 


Export Department, 13 East 40th Street, New York 16, N.Y 


>} DEPENDABLE "2:02." 


VALVES 


Stocked and Sold By Good Refrigeration Wholesalers Everywhere . . . 


Recommended and Installed By Leading Refrigeration Service Engineers 
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Weather Instruments 

A 48-page, paper-bound catalog of Bendix-Frik 
weather instruments, Bulletin &, describes and illus 
trates wind direction and speed recorders, meteor: 
logical station equipment, barometers, sunshine dura 
tion transmitters, temperature and humidity indica 
tors, hydrological and radiosonde’ instruments. 
Friez Instrument Division of Bendix Aviation Coryp., 
Baltimore 4, Md. 7 


Bituminous Stokers 


The Detroit Lo Stoker is described and illustrated 
in a 24-page, 2-color booklet. A mechanical firing uni! 
for burning various grades of bituminous coal, this 
line of stokers is available in 17 sizes handling from 
175 to 970 lb coal per hr.—Detroit Stoker Co., Genera 
peeters Bite., Detroit, TRGOR. .ciscscsscsccsinomicnin ee, 


Stainless Steel Welding Fittings 


Catalog S-309 on stainless steel welding fittings 
gives complete specifications and list prices of 2824 
stock items in stainless types Nos. 304, 316, and 347. 
Included in the catalog are standard fittings to match 
pipe and tubing of various wall thicknesses in various 
sizes from *4 in. through 12 in.—Stainless Steel Alloy 
Division, Pittsburgh Piping and Equipment Co., 10 
43rd St., Pittsburgh, Pa. 


Thermopane Data 


A 16-page, 2-color brochure presents technical sheets 
on Thermopane covering temperature’ gradients 
through double and triple glass with 1'4- and %»-in. 
air spaces; warm side surface temperatures and dew 
points under various conditions of humidity and air 
movement; heat transmission coefficients; strength 
against wind pressure; light transmission, ete. 
Libby-Owens-Ford Glass Co., Toledo 3, Ohio. ............ 10 


Valve Specifications 


A new 6-page illustrated Condensed Specifications 
Bulletin (No. 50), facilitates the prompt selection of 
relief or safety valves by means of a detailed, 2-pay: 
index. This listing gives all type numbers and othe: 
pertinent data, together with comparison number 0! 
other commonly used valves. Sizes, pressures and ma 
terials are all indicated to assist the user in choice 0! 
the proper equipment.—Farris Engineering Cor} 
493 Commercial Ave., Palisades Park, N. J. ...... 11 


Texrope Drives 


A new 144-page, indexed catalog for pre-engineers 
stock Texrope drives simplifies drive selection so per 
sons untrained in V-belt engineering can specif) 
proper drives. Nearly two-thirds of the book is dé 
voted to stock drives for all applications from one | 
150 horsepower. An introductory section gives bas! 
engineering information regarding selection criter:: 

Allis-Chalmers Mfg. Co., Milwaukee, Wis... 12 
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SMALL SERIES 
VERTICAL 
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SERIES 200 
ATMOSPHERIC 










For Every Location 


Atop a building .. 


breeze 


. on the ground... obstructed from 
...1n open, unobstructed site ... every location 


for a cooling tower constitutes an individual problem. 
The complete Marley line includes a unit that ac- 
curately fills any requirement. 

SMALL SERIES VERTICAL INDUCED DRAFT TOWERS 


For Controlled Performance or to Enhance Architectural Design 


® Accurate predetermined temperatures. 


Wood or steel casing to conform to building codes. 
Spray or wood filled as operating conditions require. 
Marley triple-effect drift eliminators. 


SERIES 200 ATMOSPHERIC SPRAY TOWERS 


For Open Location 
Unit built for lowest installation cost. 


Low pressure distribution for economical operation. 
Prefabricated for ease of erection. 


Structurally strong for long, trouble-free service life. 
May be readily expanded for greater capacity. 


ARI Y COOLING 


TOWERS 
KANSAS CITY 15, KANSAS 


MARLEY WAY ... THE PERFECT SPRAY 


Marley Patented Spray 
Nozzles for cooling 
towers, processing and 
air washing provide 
maximum distribution at 
lowest pressure. Abso- 
lute minimum of main- 
tenance is necessary. 














by Manufacturers and Architects 


DWY€ 


RANSPAR EN 


AIR FILTER GAGES 


Recommended by leading air 
filter manufacturers, DWYER 
Gages warn against over- 
accumulation of dust and dirt 
which increase filter resistance 
...show proper time for 
cleaning or replacing air fil- 
ters...thus prevent air de- 
livery from dropping below 





issi ini w No. 272-AF ‘‘Flex-Tube’ Air Filter Gage 

" ” 

permissible minimum flo Gene 0-8" Seats Laney 30 
Because there are no com- Price (complete with accessories) $10.50 


plicated three-way valves for 
venting to Zero, DWYER 
Gages are permanently ac- 
curate. Over-Pressure Safety 
Traps, a DWYER exclusive, 
prevent loss of fluid at all 
times. Solid transparent plastic 
body insures highest visibility. 





No 25Q-AF Air Filter Gage 
Range 10-071 Scale Length 51,” 
Price ‘complete with accessories) $23 50 


For complete information, ask for 


DWYER Bulletin No. 187 
VISIT US AT BOOTH 299—!. H. & Vv. EXP..N.Y. CITY. FEBRUARY 2-6 


r. W. Dwyer Mfg. Co. 





309 South Western Avenue, Chicago 12, Illinois 
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GET THIS BOOKLET he Tub: 


ing fittings is BIG 


Purn line of weld 





ind still growing! This 20-page 
Supplement to UT Catalog No. 111 gives you data 


about important new items which, more than ever 





a make ‘Tube Turns your one source of supply f 


I I 
fittine r rements 
tt gy requ tents 


TM R U.S] 


\TUBE-TURN WELDING FITTINGS AND FLANGES 


District Otfices at New York. Philadelphia. Pittsburgh 
Jetroit, Chicago, Houston, Tulsa, San Francisco, Los Ar 
K 


St Pe od 5 2 é 2 eI nah: 


, Dept. 2101, Louisville 1, Kentucky 


ee 


ele 
KE 








Tube Turns, Inc 


Please send 


me a copy of ‘Tube-Turn Catalog No. 111 Supplement 
Na 
Po 
Firm Name 
Street 
City Zone State 
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Vida kadler 


IN LOW-RANGE POWER 


Kedimond 


TYPE “‘L” A.C. 


MicroMotTors 








YOU'LL FIND plenty of value in these 
Redmond Type ‘‘L’’ Micromotors, 
built in sizes up to1/40th horsepower. 
They’re precision built and individ- 
ually checked. They run quietly 
and smoothly, and dependably 
handle the jobs for which they were 
designed. Whenever you need 
motors, from 1/150th up to 1/15th 
horsepower, in open or closed 
models, get in touch with Redmond. 












COMPANY, INC. 


MAIN O 
oO FFICEsS. 


W0880, Michj 
EASTERN aoe 
paxington ey ll Yones: vy 
mend'ec COAST SALE ee " 
W. 9th SrParY OF Calif. Ine a ? 
bp Angeles 15, Cali 








Redmond facilities now total more than 5 acres floor area and 3000 employees. 
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Round-Chart Recorders 


A new 16-page catalog, No. ND44(2), which will 
serve as a handy guide to all Leeds & Northrup round- 
chart Micromax instruments, presents all Micromax 
Model R’s, regardless of whether they are supplied to 
measure temperature, through the use of thermo- 
couples, Rayotubes or Thermohms ... or other quanti- 
ties such as frequency, gas analysis, electrolytic con- 
ductivity, and pH.—Leeds & Northrup Co., 4934 Sten- 
fom Bow. PRRRCIIIIO G4, PR. visciisccscinnenimnnicmns 13 


Air Conditioning Equipment 


Bulletin 47-1 and its separate price list illustrate 
and describe RECOY products that are now available 
for refrigeration and air conditioning. These products 
include all seasons wall units, shell and coil liquid cool- 
ers, coolant coolers, freeze-proof water and brine cool- 
ing units, shell and tube, and shell and coil condensers. 

-Refrigeration Economics Co., 1231 Tuscarawas St. 
i; FIG siticinniinecoseeaee 14 


Air Meter 


Introducing a new air meter is a 4-page bulletin 
which describes and _ illustrates a hot thermopile 
anemometer for measuring air velocities between 
5 fpm and 6,000 fpm.—Hastings Instrument Co., Inc., 
Hampton, Va. 


Steam Jet Ejectors 

A new catalog, No. 1462 entitled Steam Jet Ejectors, 
contains 36 pages and includes 30 sectional drawings 
also flow diagrams, engineering data, installation 
guide, formulae, curves and tables. It covers the 
theory and operating characteristics of steam jet ejec- 
tors for all classes of vacuum service, including single, 
two, three, four and five stage types. It also contains 
information regarding steam jet vacuum refrigeration 
for water cooling requirements of air conditioning 
and process applications.—C. H. Wheeler Mfg. Co., 
Lehigh and Sedgley Aves., Philadelphia 32, Pa. ........ 16 


JANUARY, 1948 


TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publication wanted, 
using the item number at the end of each review. 


Print your name and address, mail to 


Editor, HEATING AND VENTILATING, 
148 Lafayette Street, New York 13, N. Y. 


1 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 
RRND oe ald asi oe 


Title (Must be shown) 
Firm (Must be shown) 
Business Address...... 


ON ais nade fan ..Zone....State 
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This forced draft cooling tower 


SS 


=) as your 




















electric refrigerator 


@ Here is a highly efficient cooling tower that can be operated 
indoors or outdoors without noise. Binks Type B Forced Draft Cool- 
ing Towers are as quiet as a good domestic oil burner or electric 
refrigerator. This is accomplished by using a slow speed blower 
assembly in place of the usual high speed propeller type fans. The 
type B tower greatly increases the air to water ratio without increas- 
ing power consumption. The result is higher efficiency and less 
wear. Excellent for use with small and medium capacity water 
cooled refrigeration and air conditioning compressors. Also well 
suited to other water cooling jobs requiring a capacity up to 60 
G.P.M. or 20 tons of refrigeration. 


SEND NOW FOR BULLETIN 700 


which supplies data, tables, charts, etc. to help 
you determine the right size Type B cooling tower 
for your use. 


THERE’S A BINKS COOLING TOWER 
FOR EVERY WATER COOLING JOB 


20 MANUFACTURING COMPANY 


* 
y 
STANDARD SIZES Bin ks 3114-40 CARROLL AVE., CHICAGO 12, ILLINOIS 


OFFICES IN ALL PRINCIPAL CITIES 









entilating a 


ZNOR pecialties 


HEA “Elgo’” Extra Tight-Fit- 
TER ting Automatic Shutters 






































WITH THE Aluminum louvres weatherstripped 

on inner edge, instead of on outer 

BIG edge, making the unit the tightest 
9 closing shutter on the market. 


QUIET Louvre blades equipped with speciad 


felt silencing pads. Swivel-joint 


FAN with shoulder rivet. 





ee > More sensitive than any other 
Your heating problems, too, can be solved economically — os a ond ; longer 
with automatic, gas fired Reznor floor and suspended model se cal el oo a 
: z square—also rectangular. 
heaters... . The BIG, QUIET FAN floods areas with an abun- 
dance of live, warm air from the efficient, “special” heat ex- 
changer. 


Reznor automatic, gas fired heaters eliminate the costly 
bother of ordinary heating methods. Installations can eco- 
nomically be made in homes, apartments, offices, factories, 
warehouses, garages, stores and auditoriums. Write today. 








SS Wy Y7Yup UY, Wy Wh 
4,74747377477 SUSPENDED OR ' 
{ 444743477 FLOORMODEL 
asf theaters 
.* af . efe 
A SIZE FOR EVERY NEED Echo’ Automatic Ceiling Shutters 
i REZNOR Co. MERCER, PENNA. Used for attic ventilation. Installe. in attic floor at the base 
of a penthouse, the louvres being operated by the suction 
GAS FIRED HEATERS SINCE 1888 of the fan. 





NO BOILERS e¢ NO STEAM LINES 





eek ELGO SHUTTER & MFG. CO. 


CATALOG Sieeearn 


NO FUEL STORAGE e NO FIRE TENDING 





WARREN DETROIT 8, MICH. 
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: he 
Pratt & Whitney Keep 
This Room at 68 deg. 
the Year ’Round 





i Hold Any nes. tngumamaaaind You Want with 
z, ae : - 


"Cold" down to 130 degrees 





One-man  One-shift —Semi- 
20}. dutomatic Plant Makes 42 
Tons of Ice Daily. 


below zero F. is now common 






in research and test work. 


Penicillin is dried at minus 


U 


75. Foods are quick-frozen at 


minus 30 to minus 60: are 


stored at zero to minus 20. 
Ice is frozen commercially in 
brine at 16. Fresh foods are 
held at 34 to 36. Drinkine 


Frozen Foods Stored at -10° 
F by Birds Eye-Snider. 
water is cooled to 45. Air 


Ord conditioning, at 70 to 85, 
tops the scale of refrigerat- 
ing loads. @ Whatever the 
temperature wanted, you can 


hold it most dependably with 
Frick Refrigeration. Sixty-five 


Tunnel oper- 
at Lancaster, 


Frick-Freezer 
ated at -35° F. 


' . 
Pennsylvania. years’ experience says so! 








Test at -76° F. in a Refrigerated Laboratory of Bendix Radio. 


DEPENDABLE REFRIGERATION SINCE 


13° (0 7 


WAYNESBORO, PENNA. 


w0) 
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Setting Personal 


(The 
monthly 


Bernard Lester 
gineer, a new 


Nales Hn- 


column, 





page 68) was born in England, 
and came to the United States at 
the age of 8S. He is now a natura’ 
ized citizen. He received his } 
M.S. degree from Haverford Col | 
lege in 1907 and after post grad 
uate work at the University of 


Pittsburgh, entered Jones «& 
Laughlin Steel Co. as a dratts- 
man. He entered the commercial 
engineering outfit of Westing 
Electrical Manufacturing B. Lester 
1905 after a 





house 
Co. i and 


promotions is 


series of 
manager of the 

lecturer to the 
Pittsburgh, Stevens 
Polytechnical Institute. He is 

and equipment marketing and 
member of the planning committe: 
American Management 
several technical 
several 


now assistant industri 
graduat: 


Institute 


sates department. He 
school of the 
N. Y. 1 and 
consultant on 


has been a 
University of 
Brooklyn 
machinery 
training, 
marketing 


sales and a 


division, Associatio 
and fr: 
marketil 


He is a 
ternities 
industrial 


member of 
and the author of 
equipment, 
heering, etc. He 
and marks 
journa’s and is a 
Merit Award. 


societies 
books on 


engineering economics, sales” eng 


has contributed articles on engineerin 


popular ¢ 


Westinghouse 


ting topics to a number of 
recipient of the 


vad technica 
Q) der oO 


J. R. Carroll 
Panel Heating, pag 
received his B.S. in Mechanical 
University 
Mas- 


(Natural Convee 


tion in 69) 
from the 
1943 

1948. 
He was Captain in the 


Engineering 
of linois in and his 
ter's degree in 


Co ps of 


Engineers, U. S. Army and served 
two years in Europe. He = also 
served in the Calais Staging Area, 


Southern 
Prior to 


after 
returning 
Equipment 


France, hostilities 
home he was 


Officer of a 





Ikengineer 





port construction and repair IR. Cary 
group in Le Harve 

Mr. Carroll returned to the University of Illinois 
September, 1946 and taught half time until the summe) 
1947 when he became a full-time member of the staff. H 


teaches a senior ventilating and air co! 
t-hour 


work ai 


course in heating, 
which is a 
and te 


ditioning, required course at this ut 


versity aches laboratory conditioning 


William Julian King (What the 


Heating BRnginee) Can Learn 
Fron Jet Bnogine and Gas 
Turbine Combustion. pace 77) he 


Rouge, La 
ChE and 
University. He 


is a native of Baton 
and received his 
M.E. from Tulane 
Was an instructor at Tulane’ in 
1925-6. and later, while with the 
General Electric Co... he 
lecturer in advanced 
Tulane Most of his 
with G.E 
lems in-air 

transfer, 
engines. He 
1945 in 


Was a 


courses at 





work has 


been concerning prob 
heat 
and _ jet 
sattelle 


combustion 


conditioning, 
turbines, 

joined the 
charge of 


£2£as 
Institute i 


1946, 1 


Memorial 


research. In July 
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METAL HOSE 










i. i FOR EVERY PURPOSE = 
' * = 
a 5 e SEAMLESS— Constructed from one = 
ye continuous piece of uniform thickness = 
> ¢ PARALLEL CORRUGATION assures £2 
RY maximum strength and flexibility « = 

SPECIAL ALLOYS provide resistance to = 


heat, acid, etc., depending on require- 
ments ¢ AVAILABLE in wide variety of 
types to convey all kinds of liquids and 
gases ¢ AVAILABLE in complete form 
as vibration reducers for Air Condition- 
» ing and Refrigeration Units. ‘ 


, 
A eee ee 













4 (uA és 
LA 


ECLIPSE- PIONEER “Division of ==, 
TETERBORO, NEW JERSEY 


AVIATION CORPORATION 





COMPLETE CATALOG 


| SUNLESS 
STEEL 


Welding 
_ Fittings 





Waite for Catalog S-309 which 
2824 a perigee ree 
STOCK ITEMS jeg 
to match pipe and tub- 
ing of various wall 
thicknesses in sizes 
from 34'' through 
12’ in three Stainless 
Types— 304, 316, 347. 


da 


STAINLESS ALLOY DIVISION 


jing fittings, made by specialists hav 


ing almost two decades of expenence ir 


their manufacture 


P P_&E. stainless welding fittings are 
made of forged or rolled stock—no cast 
used The ends are accurately 
machine tool cut—fittings of wall thick 
»+r O83" are beveled to 37” with 
approximately 1/16" straight face; those 
with wall thickness of O83" or lighter 
are cut straight, not beveled. The fittings 
ire annealed, blasted, and passivated for 
maximum corrosion resistance Each fit 
ting 1s stamped tor permanent} lentifica 
tion of analysis a ther pertinen 


ings are 


ness ove 


PITTSBURGH PIPING and EQUIPMENT COMPANY 


10 43rd Street - 
World's Largest Manufacturer of Stainless Steel Welding Fittings 


Pittsburgh, Penna. 
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Cast In Place 
UNDERGROUND CONDUITS 


Modern Insulation for Underground Piping 

















Best all ‘round! 
For Your Underground 


MONOLITHIC CONSTRUCTION—\ r , 
N , tr r walla, av ; ' ein 
\ ‘ rt rs require Fr 
! bo t 1 
EFFICIENT INSULATION—|! 1 lek nie tr four t IX inches 
tsid t pit t r t } ther 1 hiewd Ih 
iterpr nat 
PERMANENT—() ! ! int Zz ! I i 
, ' t ratur aoe 
! I It ! ‘ tlis ! il 
t I t nt and 
1 , f tT 1 4 
Z 
e eart 
ASSURED INSTALLATION—« | ' ruetion eliminate 
i ibailit t ry 1 instilation dur nstruction r in testings 
i l i ~ I hhazar ire pa ad I ‘ 
T ‘ i ul ry requir { 
il a 
head it talle tidder thre bate . mw 1 ated rigged t 
the Uo rsal Zen l t Company Yo ur iSstires 
tor nat ; 
INEXPENSIVE— /” stly to insta 
ver nece ry It ‘ re we sit) hand iXe r iM 
repair t pipe tnd Samy t re vee It i ils mn exeellent ateria 
r Whine ha 1 


SEND FOR FULL DETAILS 


UNIVERSAL ZONOLITE INSULATION CO. 
Dept. HV-117, 135 S. LaSalle Street, Chicago 3, Ill 


sp ''Z"'-crete Is a registered trade-mark of Universal Zonolite Insulation Co 
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1 Universal Zonolite Insulation Co 1 
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7 Chicago 3, Hl ’ 
’ Please send me full information about the “Z'’-crete system } 
] for underground pipe insulation ' 
r | 
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f City State ! 
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N 
DOES ALL THIS 


WORK FOR YOU \ 


SS “ 2 
© curs straicHr Lunes 
@ curs RINGS-SMALL 


OR LARGE 
OC) eo) RAD// 
@ curs . 2 
C/RCLES 


4) MAKES FLANGES 
~ Y 

CUTS INSIDE HOLES 

WITHOUT 


CUTTING IN 

— ee es 

. ‘ © vOGGLES & OFFSETS 
For exacting projects (see illustration at the co es 

right), no single unit of metal-working equip- QS 
ment does so many different things so cleanly a 

and efficiently as does the Kling Rotary, 77) CUTS OOD SHAPES 


pictured above. e& ‘7 e 


© BEVELS OF ANY ANGLE 


~ ~ 


Yes. and Nith 
Hairline Precision 


Rapid operation , . . Hairline Accuracy .. . 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1l-inch with amazing sav- 
ings in time, labor, and production costs. 


In metal-working plants, automotive, aviation, 
home appliance, and other industries, where 
work of this character is being done,—this 
machine is held in high regard for its ver- ZLN Z “4, 
satility and economy of operation. eer, may 

© CUrS REVERSE CURVES 


q ary 


10) BEADS & US 


This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
respect, applaud. 


if G a VOL HIEP)) 
OL => 


ALL WITH 


ye 
PRECISION / 
. o/ 
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KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, Illinois 
EXPORT DEPT. 1111 South Ferry Building, New York 
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became director of the Sibley School of Mechanical Engi- 
neering at Cornell University, Ithaca, N. Y. He is the 
author of many technical articles and is perhaps best 
known for a series entitled ‘The Unwritten Laws of En 
gineering” for which he was presented the Mellville Award 
by ASME in 1945. 


Willis Raymond Woolrich (Solar Radiation Absorption 
by Wetted Roofs, page 84) dean of the College of Engineer 
ing, professor of mechanical engineering, and director of 
the Bureau of Engineering Research of the University of 
Texas, was born at Mineral Point, Wisconsin, on March 1 
1889 


His early years were spent on his father’s Wisconsin 
dairy farm; at the age of sixteen he was the assistant 
operating engineer of the Mineral Point electric plant; 
one year later he took full charge of the power plant of an 
expanding metal mining enterprise. In 1907 he entered 
the College of Engineering of the University of Wisconsin 
graduating in 1911 with the degree of Bachelor of Science 
in Electrical Engineering. Later he took an advanced de 
gree in Mechanical Engineering. 

In 1916 he joined the faculty of the University of Ten 
nessee as assistant professor of mechanical engineering and 
later became professor and head of the department. In 
1933 he became director of the Agricultural Industries Divi 
sion of the Tennessee Valley Authority. He assumed his 
present position with the University of Texas in 1936. 

In the state and national scientific field he has served as 
president of The Texas Academy of Science, as a director 
of the ASRE., vice-president of the ASME, vice-president of 
the American Association for the Advancement of Science 
and as president of the Engineering College 
Association, 


Research 


His publications include many engineering bulletins, co 
authorship of “The Handbook of Steam Engineering,” and 
authorship of “The Refrigerating Engineers’ Handbook.” 





WM. Rice W. R. Woolrich 


William Mitchell Rice (Svlar Radiation Absorption by 
Wetted Roofs, page 84) was born at Marlin, Texas on April 
23. 1923, the son of Ben H. Rice and Bess Mitchell Rice 
After graduating from Marlin High School in 1939, he 
began the study of mechanical engineering at The Rice 
Institute, Houston, Texas. He was awarded the degree of 
Bachelor of Science in Mechanical Engineering by The Rice 
Institute in May 19438. For the next three and one half 
years he served the United States Air Forces in an engi 
neering capacity. In June, 1946, he entered the Graduat: 
School of The University of Texas. receiving the M.S. de 
gree in electrical engineering in August, 1947. 


William P. Chapman (co-author, Graphical Solution of ¢ 
Direct Equation for Radiant Panel Areas Using Equivalent 
Conductance, page 88) was born in Oakland, Cal. He ré 
ceived his B.S. degree in mechanical engineering from th‘ 
University of California. and entered the U. S. Army fol 





lowing his graduation. After being discharged from the 
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army, Chapman accepted a research fellowship at Purdue 
University; he majored in heat transfer, refrigeration, and 
air conditioning. Upon receiving his M.S. in January, 1947. 
he began employment in the Product Engineering Depart- 
ment of National Tube Co., Pittsburgh, Pa. He is a junior 
member of ASHVE. 





R.E. Fischer W. P. Chapman 


Robert E. Fischer (co-author, Graphical Solution of a 
Direct Equation for Radiant Panel Areas Using Equivalent 
Conductance, page 88) was born in Kendallville, Ind. He 
attended Purdue University, graduating with a B.S. in 
chemical engineering. Before entering the Navy he worked 
for Bowser, Inc., Ft. Wayne, Indiana. In 1946 he accepted 
employment in the Product Engineering Department of 
National Tube Company. 





. . Since the Last Issue 


The Department of Mechanical Engineering, New York 
University will offer for the first time a course on the heat 
pump to be given during the second term 1947-48. This 
course will be given by Professor E. N. Kemler, research 
professor of mechanical engineering, and assistant director 
of research of the College of Engineering. Professor Kemler 
is well-known in the heat pump field through the research 
work he has done and the many papers and talks he has 
presented on the subject. The course will be given at the 
graduate level and will be concerned with heat pump 
design, application and theory. Registration will be January 
26—30. Course will be given Mondays 7:15 to 9:15 p. m. 


E. M. Detwiler, assistant works manager of the Buffalo 
(N. Y.) works of Worthington Pump & Machinery Corp. 
has been appointed to the position of works manager of 
the Worthington Holyoke (Mass.) works, headquarters for 
production of Worthington air conditioning equipment and 
slue Brute construction equipment 


C. C. Walker of Boston has been elected a commercial 
vice-president of the General Electric Co., effective January 
1, 1948. Mr. Walker will assume responsibility for customer 
relations in the New England territory, with headquarters 
in Boston, and he succeeds T. S. Knight, General Electric 
commercial vice-president, who has retired after 44 years 


¢ 


f service with the company 


Alfred C. Baechlin, 2033 N. Fortieth St.. Phoenix, Ariz., 
is been appointed representative for Illinois Testing 
Laboratories, Inc... 420 N. La Salle St., Chicago Mr 
Baechlin will handle the complete line of Alnor scientific 
easuring instruments on an exclusive basis in Phoenix 


Paul K. Addams, president of Fitzgibbons Boiler Co.., 
Inc., 101 Park Avenue, New York, has been elected to the 


executive committee of the Oil Heat Institute. 
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FOR HOMES AND BUILDINGS 
of any type=large or small 





FLOW CONTROL UNITS 
Assure Hot Water at its Best 





One-Pipe 
Distributors 





| | 0 the entire Triplex Flow Control 
system is so effectively simple, the 
same equipment that assures hot water heat- 
ing at its best in homes can also be applied 
to large installations (stores, offices, public 
buildings, factories, etc.) by merely increas- 
ing the number or size of individual oper- 
ating units. Hot water is automatically circu- 
lated —abundant heat supplied to the radi- 
ators instantly, whenever and wherever 
needed. As a result, the amount of radiation 
needed for unvarying comfort in any season 
is greatly reduced—and heat loss (through 
circulation) is reduced to an absolute mini- 


mum. Yes, Triplex means hot 
Triplex Sump 





water at its best—in perform- Pumps de- 
signed and 

— ater , nts; built for long 
ance, popularity, and profits. puilt fer lono 
Write for latest catalog today. S7\"'re 5 a" 


demand, too. 





HEATING SPECIALTY CO., INC. 
a PERU, INDIANA 





In addition to units illustrated, the Triplex line includes— 
Direct Drive Horizontal Circulators, Indirect Drive Circulators, 
Expansion Tanks, Air Eliminators, Water Mixing Valves, Air 
Vent Valves, Indirect Heaters, Tankless Heaters, Control Units. 
Electrical Controls, and Barometric Draft Dampers. 


SEE YOUR WHOLESALER TODAY 
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® Refrigeration equipment, tending to decrease in effect- 
ive capacity after a number of years in service, creates 
many production bottle-necks. 


® These can be opened up and production increased by 
installing a Niagara Aeropass Condenser (typical re- 
sults: 10°% capacity increase... plus 23°) power saving 
...95%% of condenser water saved... with no addition 
to compressor equipment). 

This performance is sustained for long life since the 
Niagara Aeropass Condenser lowers the condensing 
temperature to prevent any scale deposit on condenser 
tubes and effectively keeps oil from accumulating in the 
refrigerant lines. 


In addition, with the patented Niagara © Balanced 
Wet Bulb Control’’, the Condenser will automatically, 
and for the year ’round, hold the head pressure to 
the minimum practical point for proper refrigerant 
distribution. 


For complete description, write 
for Bulletin 103 H\. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
405 Lexington Ave., New York 17,N.Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING Np HEATING @ DRYING 


NIAGA 


HUMIDIFYING e@ AIR ENGINEERING EQUIPMENT 
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Two promotions have been announced by the Welding 
Fittings Division of Tube Turns, Inc., Louisville. Ky. Norton 
P. Bosemer has been placed in charge of the Los Angeles 
Office, at 1489 Washington Blvd., and Robert S. Tyler, Jr. 
has been placed in charge of a newly established Mid- 
Continent district, with headquarters at 311 
Building, Tulsa 


Tuloma 


M. C. Turpin, acting secretary of ASRE since June 1947 


enn 


oe 


has been elected secretary of the so- 
clety at its 43rd annual meeting in 
December. Mr. Turpin was formerly 
sales manager in the merchandising 
department of Westinghouse E'ectric 
Corp., in its Washington office for 
15 years. He was for many years 
engaged in the preparation of tech 





nical literature and articles for the 
trade press for Westinghouse. first 
editor of the company’s house organ, 
president of 


W.C. Turpin 


Electric Institute of 
Washington, member of the Washington Board of Trade, 
and also charter member and chairman of the Baltimore 
Washington Section of ASRE. A native of Richmond, Va., 
Mr. Turpin was graduated with a degree in electrical 
engineering from Alabama Polytechnic Institute. and did 
post graduate work at Cornell University 


activities as Secretary of the Society, he is also secretary 


Besides his 


of all ASRE Technical and Standards Committees 


Expansion of Berg-Warner Corp.’s divisional structure 
to intensify manufacturing and selling of the Ingersoll 
Utility Unit is in progress. Organization of a new division 
is in the hands of Roy C. Ingersoll, vice-president of Borg 
Warner and president of Ingersoll Steel Division. He will 
be president of the new Ingersoll Utility Unit division 
which will constitute the seventh Ingersoll managed divi 
sion in the Borg-Warner group. 


The National Heating Wholesalers Association, estab 
lished on January 25, 1947 by an interested group of heating 
wholesalers throughout the country in response to a grow 
ing demand from the industry for such an organization to 
represent and promote its interests, announced that as of 
September Ist it has retained the services of Hunter- 
Thomas, Associates, trade association administrators, as 
executive secretary. Business offices have been opened at 
2130 Keith Building, Cleveland, Ohio, and a permanent, 
full-time representative, Richard M. Colegrove, of the 
Hunter-Thomas staff, has been assigned to administer the 
affairs of the association 


Brand Names Foundations, Inc. recently honored the 
H. B. Smith Co., Inc., of Westfield, Massachusetts by 
awarding three certificates Commemorating long usage of 
H. B. Smith trade names. Brand name “H. B. Smith” has 
been used to describe cast iron boilers and heating systems 
for 94 vears 


Joseph H. Kennedy has been named assistant service 
manager of the Duo-Therm Division cf Motcr Wheel 
Corp., succeeding Theo Valjean, who was recently ap 
pointed district manager of Duo-Therm’s Eastern territory 


The C. A. Dunham Co., announces the removal of thei! 
Chicago offices to 400 W. Madison Street, on January Ist 
The manufacturing plants remain at Marshalltown, lowa 
and Michigan City, Ind 
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A new miil depet has been opened this month at 11-26 
16th Road, Long Island, N. Y., by the Wolverine Tube 
Division, Detroit. The depot will stock Wolverine seamless 
non-ferrous tube. 


F. Edward Ince has joined the staff of Sverdrup & Parcel, 
consulting engineers, St. Louis, Mo. Mr. Ince is a member 
of ASH& VE, ASRE and NSPE, and serves on the technical 
committee of St. Louis Chapter of ASRE. He has recently 
resigned his position as vice-president of The Kennard 
Corp. 


W. B. Whenthoff has returned to Houston and again is 


in charge of marketing the products of Tube Turns, Inc. 
that area. 


Wagner Electric Corp. has announced the appointment 
of M. E. Comstock as manager of its electrical division 
vanch office in Boston. Mr. Comstock has been with the 
company since 1919; prior to his appointment he held the 
position of Sales Engineer for 28 years. Wagner's Tulsa 
sub-oflice is being transferred from the Houston branch 
office territory to the Kansas City branch office territory 
H. M. Furtney, who recent’'y joined the Wagner organ 
ization, will be in charge of the Tulsa sub-office. A. W. 
Maas, formerly at Tulsa, has been transferred to the 
Philadelphia branch office. Harry Anderson has joined the 
sales force of the company’s Minneapolis branch office 


Dr. Newcomb K. Chaney, for the past 12 years directo) 
of research for The United Gas Improvement Co., Philadel 
phia, has been appointed to direct the gas production 
research program to the American Gas Association. 1)1 
Chaney takes charge of the work previous'y directed by 
Edwin L. Hall who has been appointed director of the 
\ssociation’s Testing Laboratories at Cleveland and Los 


\ngeles 


Mitchell Landau, former'y manager of the residential 
heating division of the Allied Appliance 
Co., Boston, Mass., has recently joined 
York-Shipley, Inc., York, Pa..as Assist 
ant to the president, in charge of 
merchandising. He became manage 
of the heating division — ot \llied 
\ppliance Co. in 1945 where he de 
veloped a dealer organization for York 
Heat equipment in eastern New Ens 
land. Mr. Landau is widely known a 





an author of magazine articles on 
heating and air conditioning. He has 
also conducted classes in all phases ot 
heating and air conditionins \s as 
tant to S. H. Shiptey, president of York-Shipley, Ine 
Landau will be in full charge of the development of a 
nerchandising program for all products manufactured by 
York-Shipley, both in the residential and industrial oil-fired 
ating equipment fields. He is a member of the American 
clety of Heating and Ventilating Engineers and is active 
the National Warm Air Heating Association as well 


the Oil Heat Institute of merica 


Surface Combustion Corp. announces the opening of its 


Dayton, Ohio headquarters at 238 Lafayette Street 
mpany, will be in charge of the new offices. Richard B. 
Thornburgh former resident of Dayton and Janitrol district 


Fred S. Hamer, formerly of the Columbus plant of. the 


es manager there, has been transferred to Columbus 


Ke over the district managership of the Columbus distri 
iles territory. 
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for e SPRAYING 
¢ WASHING 


¢ RINSING 


e COOLING 
e AIR CONDITIONING 


YARWAY 
SPRAY 
NOZZLES 





FAN-TYPE FOR FLAT SLICING SPRAY 


Get the most out of your Spraying Equipment with 
minimum power... with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types— Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
for cleaning. 

Wide range of standard sizes and capacities. Cast or 
machined from solid bar stock. 


Thousands in use. Write for new Bulletin N-616. 


YARNALL-WARING COMPANY 
104 Mermaid Avenue Philadelphia 18, Pa. 
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Bulletin 471 contains complete performance 
tables on Type ME Fan together with useful 


engineering data. It also illustrates and de- 
scribes the new and improved PL (Power 
Limiting) Wheel which operates at medium 


speeds and higher efficiency for a wide range 
of application. 


Your copy sent promptly upon request 


She 

NEW YORK GENERAL OFFICES 

BLOWER |[3165 SOUTH SHIELDS AVENUE * CHICAGO 16 
COMPANY Free er wor een emrenoo tN 




















HEATING AND VENTILATING 


Handy Reference Series 


Single-subiect booklets featuring concise information for the 

heating and air conditioning engineer and contractor. The first 

three books published are listed below. Paper bound, $1.00 each. 

EXHAUST HOODS—How to design for efficient removal of dust, 
fumes, vapors and gases, with data, formulas and practical 
examples showing exact procedure. 

FLUID FLOW IN PIPING—A simple and concise summary of 
the fundamentals of fluid flow theory and practice with 
application of these basic data to practical problems of 
steam, water and air piping. 

PIPING OF INDUSTRIAL FUELS—The requirements, codes, 
special treatment and methods used in the piping, storage 
and moving of oil, gasoline and manufactured gas (includ- 
ing propane and butane). Pipe sizing with tables and 
sample solutions is completely covered 


Send your order with remittance to 
HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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A long term lease on a new factory building in Stratford, 
Conn., has been signed by Manning, Maxwell & Moore, Inc. 
This is in addition to plants in Bridgeport, Conn.; Water- 
town, Mass.; Tulsa, Okla.; Muskegon, Mich.; and Jersey 
City, N..J. 


A citation of excellence was delivered to the Iron Fire- 
man Manufacturing Co. by Financial World for producing 
the second best 1946 annual report in the household equip- 
ment industry. This was one of “Best of Industry” awards. 
In the survey the report was also adjudged worthy of the 
“highest merit award” in competition with reports from all 
industries. The annual statement was in the form of a 
colorful, 24-page brochure reciting the story of the 24-year 
company, which has shown a profit every year of its 
existence. 


Election of A. B. Cameron of Morristown, N. J., as vice- 
president and general manager of the Ruud Manufacturing 
Co., Pittsburgh, Pa., makers of gas water heaters, has been 
announced. 


A. H. Timmerman, vice-president of Wagner Electric 
Corp., has received a certificate for “fifty years of con- 
tinuous service in the electrical industry” from the National 
Electrical Manufacturers Association. Mr. Timmerman 
helped form the American Association of Electric Motor 
Manufacturers in 1908; when this organization broadened 
its scope and changed its name to the Electric Power Club 
in 1910, he served on its board of governors and in 1923 
was elected its president. When the Electric Power Club 
and the Associated Manufacturers of Electrical Supplies 
combined in 1926 to form NEMA, he was elected to its 
board of governors and served until 1928. 





Richard P. Brown, chairman of the board of Brown 
Instrument Co., Philadelphia industrial instrument manu- 














facturer, has been made a Fellow of the ASME 
Canadian Degree-Days for September, October, 
and November, 1947* 
. September October November 
City 1947 Normal | 1947 Normal 1947 Normal 
Calary Alta 467 432 654 722 1224 1132 
Charlottetown, P.E.! 238 222 i774 539 780 858 
Crescent Valley, B. ¢ 279 360 564 698 981 981 
Flmonton, Alta. . R 198 444 691 747 1230 1215 
Fort William, Ont 4110 354 190 tan 1200 1143 
Grande Prairie, Alta 156 480 747 812 1242 1218 
Halifax, N. S 193 189 260 499 729 789 
London, Ont 193 126 273 AOS 915 843 
Medicine Hat, Alta 356 267 480 601 1215 1104 
Moncton, N. B 27 282 477 595 S76 936 
Montr r. @ 239 180 340 561 933 948 
North Bay, Ont 348 264 284 604 1089 1017 
Ottawa, Ont 254 204 329 KON 978 984 
Pent 1 ( 203 213 $84 527 S19 813 
Porquis Junction, Ont $51 396 450 S00 1212 1266 
Prinee Geors I. ¢ 153 144 728 741 1110 1068 
Oniehe City r. © 2RR °76 ROT 651 948 1050 
Regit Sash 151 108 HSo 74 1431 13545 
st J ’ N. B °30 270 4 48 810 S70 
Saskatoon, S $58 R96 592 781 1410 1305 
Poront Ont 167 168 256 VO4 S0O1 817 
Vancouver, B. ¢ 225 234 $31 159 729 657 
Victoria RB. ¢ 204 264 418 446 615 462 
Windsor, Ont 156 D4 161 $25 S40 rei 
Winnipeg, Ma RNR 330 165 744 1356 1302 
*These data are supplied through the courtesy of the Meteorological Division 
Air Service Brancl Department of Transport, Canada, with the cooperation 
N Ww Etter Heati i r Enamel & Heating Products Limited 
s KVIiLit N B 
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WITH MANAGEMENT BACKING, 
PAYROLL SAVINGS PLAN CAN 
HELP BUSINESS AND NATION 


In 19,000 companies, the Payroll Savings Plan 
(for the regular purchase of U.S. Savings Bonds) 
has made employees more contented in their 
jobs—has cut down absenteeism—has even re- 
duced accidents! 

In addition, of course, the Plan builds finan- 
cial security for each participant. Each Bond 
pays $4 at maturity for every 33 invested. 

But the Plan has other, far-reaching benefits 
—to business and to the nation—which are 
equally important to you. 


SPREADING THE NATIONAL DEBT 
HELPS SECURE YOUR FUTURE 


The future of your business is closely dependent 
upon the future economy of your country. To 
a major extent, that future de ‘pe nds upon man- 
agement of the public debt. Distribution of the 
debt as widely as possib le among the people of 
the nation will result in the greatest good for all. 
How that works is clearly and brie fly deseribed 
in the brochure shown at the right. Request your 
copy today —from your State Director of the 
Treasury Department’s Savings Bonds Division. 








Use it to 


S PF EA LE 
the national debt! 


WHY EXECUTIVE BACKING IS VITAL 


Employees still want the benefits of the Payroll 
Savings Plan. In fact, they need the P. S. P., 
because banks don’t sell Bonds on the “install- 
ment plan’ —which is the way most workers 
preter to buy them. But wartime emotional ap- 
peals are gone. Human nature being what it is, 
the success of the Plan in your company ts liable 
to dwindle unless a responsible executive keeps 
it advertised. The reasons for promoting it are as 
important as ever—to you, your company, and 
your country. 

So—today—check up on the status of the 
Payroll Savings Plan in your company. Act on 
your responsibility to see that it is vigorously 
maintained. 

The State Director will gladly help. 


“The National Debt and You,” 


a ]2-page poe ket-size brochure, expresses the 
views of W. Randolph Burgess, Vice Chairman 
of the Board of the National City Bank of New 
York. and Clarence Francis, Chairman of the 
Board, General Foods Corporation. Request 
vour copy trom the Treasury Department's 


Stale Director SMIVINGS Bo wls Din rsionm.,. 














The Treasury Department acknowledges with appreciation the publication of this message by 


HEATING AND VENTILATING 


This is an official U.S. Treasury advertisement prepared under the auspices of the 
Treasury Department and the Advertising Council 
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Draft Gages 

PRACTICAL, ; 
CONVENIENT : 
Pry <te)aloliilice] me 


SIZES" 


HAYS offers a complete line of pointer 
type draft gages designed to fit every need and every budget. 

No longer is it necessary to buy a large gage when a small 
one is available that will serve quite as welt or better. No longer 
need you try to make one size gage handle all drafts 

All these gages have the famous Hays slack diaphragm unit 
for ranges of draft or pressure from O to 120 inches of water 
For ranges above 100 inches, Bourdon Tubes are used. For full 
description of these better gages, in all sizes and ranges, send 
for Bulletin 45-667. 





————_—__ 9 
—————————— 


AYS CORPORATION 


COMBUSTION 


INSTRUMENTS MICHIGAN CITY. INDIANA.USA 
AND CONTROL . . 


AUER GRILLES 


Auer sevvice on stamped metal grilles saves time 
and money A wide variety of designs for all 






















purposes—air conditioning, ventilating, radiator 
enclosure and concealment Virtually any sizes 
and any practical and workable material. In 
you will find Auer Grille Catalog 


‘G'' useful. It gives complete grille data, shows 


selecting grilles 


all Auer designs, with dimensions, open‘ng sizes 
and full seale detai! Sent on request Order 
Auer Grilles by name 
THE AUER REGISTER COMPANY 

3608 Payne A’ enue Cleveland 14, Ohio 


end number 








——_ 


o.* 
° 
® 


with a portable 


Tal Ben 


Including New Bend Indicator 


It’s Faster, Easier, Cheaper, Neoter as 
for all piping jobs 2, ~Q a1] 





With a Tal portable bender piping jobs move fast 1% = . A =) 

er, cost less in labor and material, because the: —— a 
need for fittings and welds is reduced up to 80 A it 5 — 
lal bends wrought tron, steel pipe and conduit a J? 
from to3” cold in one single operation. Anyone can SS — 

do it, perfectly; that's why thousands are in use Write \ 1-35 

today for factual bulletin ey 





Milwaukee 2, Wis. 





Tal Bender. '"«. 
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INDUSTRIAL DEGREE-DAYS 
November, 1947 
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COMING EVENTS 


JANUARY 26-29, 1948—Fifth All-Industry Exposition of the 
Refrigeration Equipment Manufacturers Association, 
at Cleveland Public Auditorium, Cleveland, Ohio 

7 


FEBRUARY 1-4, 1948— 54th Annual meeting, American 
Society of Heating and Ventilating Engineers, Commo- 
dore Hotel, New York. A. V. Hutchinson, Secretary, 
51 Madison Ave., New York, N. Y. 


FEBRUARY 2-6, 1948—Sth Internationa! Heating and Ven- 
tilating Exposition, Grand Central Palace, New York 
Charles F. Roth, manager, International Exposition 
Co., Grand Central Palace, New York, N. Y 


APRIL 5-8, 1948—Annual convention and exposition of the 
Oil Heat Institute of America, Coliseum, Chicago. Sec- 
retary, C. F. Curtin, 6 East 39th St., New York 16, N. Y 


MAY 3-7, 1948—1948 convention and foundry show of 
American Foundrymen’s Association, Philadelphia Con- 
vention Hall and Commercial Museum, Philadelphia, 
Pa. Alfred A. Hilbron, Hotel Sherman, Chicago, III. 


MAY 18-21, 1948—29th annual meeting of National District 
Heating Association, Hotel Statler, St. Louis, Mo 
Secretary, John F. Collins, Jr., 827 N. Euclid Avenue, 
Pittsburgh 6, Pa. 


MAY 24-27, 1948—66th convention and exposition of the 
National Association of Master Plumbers, Philadelphia 
Convention Hall, Philadelphia, Pa. Association office 
1105 K St., N.W., Washington 5, D. C 


MAY 31-JUNE 2, 1948—-Spring meeting. American Society 
of Refrigerating Engineers. New Ocean House, Swamp 
scott, Mass. Secretary, M. C. Turpin, 40 W. 49th St 
New York 18, N. Y 


JUNE 1-5, 1948—Annual meeting, Heating, Piping and Air 
Conditioning Contractors National Association, Hotel 
William Penn, Pittsburgh, Pa. Secretary, Joseph C 
Fitts, 1250 Avenue of the Americas, New York, N. Y 


JUNE 20-24. 1948—Spring meeting. American Society 
Heating and Ventilating Engineers, Mt. Washington 
Hotel, Bretton Woods, N. H- Secretary, A. V 
son, 51 Madison Ave., New York, N. Y 


SEPTEMBER 13-17, 1948 Third Instrument Conference 
and Exhibit, Convention Hall, Philadelphia, Pa. E. J 
Grace, Jr., general chairman, Instrument Society of 
America, 1117 Wo'fendale St., Pittsburgh 12, Pa 


DECEMBER 9-11, 1948 \nnual conventiot \merican So 
ciety of Refrigerating Enginee! Hote’ Statler, W 
ington. D. C. Secretary. M. C. Turpin, 40 W. 40th St 


New York, N. ¥ 
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CLASSIFIED ADVERTISING 


Ss 
Non-display advertisements 10 cents a word per 0 mi 0 r t a e ro l t S —— 


insertion, No charge for name and address. 
Minimum charge $2.00. Payable in advance. 





with ‘Comfort Cooling’ Units! 








BUSINESS OPPORTUNITY—WILL BUY 4 

PRODUCT OR A COMPLETE SMALL BUSI- 

NESS. Must be a going concern with one Pent-up demand for Reed Unit Fans, 

rr more products tooled, in production and 5 — mt — 
irrent.y on the market. Prefer the auto- created by war-time shortages assures Ve | | YES |! 
natic control, heating, air conditioning, 4 . ' H 't 1 |) | 
porting goods or photographic fields. Par- handsome profits to dealers. Your cus Be ~ l R Oy Lu 
icularly interested in a smal consumer tomers will want a Reed—THEY know —— = 

tem. This will appeal to a small manufac- ‘ , aoesiecmaeoety | ' 
turing company whose owner wishes to re- that 14 years experience and leadership / , 
tire or to a larger company which wishes to in ventilation-fan manufacture gives them || en 

dispose of a product which may conflict with SENEES 

their major activity. Rigid investigation will a more dependable fan, good for aaa Ra 

be made and will be welcomed by us. : ar 

WASSERLEIN MFG. CO., 6 Third Avenue, years of trouble-free service. t- al ! 
Jo'iet, Hlinois. " i 





i | Seoncecns tein 
FOR SALE: 1—Vilter duplex 13% x 101% y ‘ } y r 
compressor, consisting of 2 2 cylinder ma- ; { 
chines and 1—225 H.P. Electric Machinery ‘ 
Company synchronous motor, 3 phase, 60 } / 
cycle, 208 volt, 277 R.P.M. Unit complete if Soa 
with 45” x 14’ condenser, and ideally suited | y \ 
for 200 to 225 tons air conditioning system y 1 
This equipment was removed from the Italian bs ae ———— ‘ 
Ruilding at the World's Fair in New York. — Se 
It had only two summer seasons’ use at the ) 





Fair, and was taken down by competent air 
conditioning contractor, and proverly packed. 
For sale, f.o.b. our warehouse New Or'eans, 
La $7500.00 KRAUSS COMPANY, LTD 


1201 Canal Street, New Orleans, La. 


With the addition of three simple 
attachments to the basic Reed Unit 
Fan you can display window fans 
attic fans, portable floor fans or 
FOR SALE—HILL COLD BOX 
Three compartment, 40, outside 155” long, 
60” wide, 84” high, &8” cork insulation gal- 
vanizved iron lined. One door on left end and 
three doors in front, comp'ete with Lipmann 
Freon Compressor F-12 and water coil, com- 
pressor is in need of minor repairs, connected - 
to 5 HP, 1740, 3-phase enclosed Louis Allis J. ~ 
Motor. Contact Decker-Merck & Co., Ine. \ \ 
Rahway, New Jersey, Rahway 7-1200 


commercial exhaust jobs. A dealer has only 
to stock basic fan models in different sizes 
to serve this wide variety of uses. Only 
Reed offers you these features write today 


for catalogue. prices, et 





FOR SALE—Oval Basement Fuel Storage Picture at right shows addition of Divert- 
Tanks 190 gallon, complete with gauge, O-Vent noiseless aluminum louvers, with 
14 gauge material, 165 pounds, $45.00 i : as 
Siebring Manufacturing Company, George, openings adjustable to any position to 
lowa Phone 43 


change air direction as desired. 


WANTED 








‘ INCED SALES “PRESENTATIVE y y 2 es : 
te Cincinnati, Loateciiie, Seahane ane teatiie Member PFMA—Certified Ratings 
A few other territories availab’e for nation- 
ally known and established line of Ventilating 
Fans, Blowers and Unit Heaters Write: 


MASSACHUSETTS BLOWER DIVISION, 


THE BISHOP & BABCOCK MFG. CO., 4901 
Hamilton Avenue N.E., Cleveland 14, Ohio. 


NAMEPLATES, LETTERING AND TRADE- . ° ° 
MARK DECALS made for your products. Manufacturers of Ventilating Equipment 
Rasy to apply, uniform, distinctive, econom- 
cal for small or large needs Write for 

talog. MATHEWS COMPANY, *27 South ele) SS ome la New Orleans 8, La. 


Harvey, Oak Park, II'inois. 





AVE vital trucks, gasoline and tires. Reduce 








Not too late to start automatic fuel ¥ 
truck deliveries Write us Degree-Day 
tems, 5106-39th Ave., Woodside, N. Y. EXCELLENT OPPORTUNITY—One of our 
well-known client has openings for two 


young engineers interested in se ling air WANTED 
WANTED: ENGINEER, Design and Research | COmditioning blowers a soma — ne 
( F's Ss tlo ars : Air Cc tioning western areas open Xperience pretrerrec 
Fans, Rlowers, and Air Conditioning | Coo starting salary, chance for advance: SALES MANAGER 


icts Experience essential and “ . 5 

de a record of successful creative de- ment Please write in ful confidence 

A good opportunity for the right man stating «qualifications, background, present Well-known manufacturer of heat- 
h Northern Ohio manufacturer. Include status, age, references, care of Box No. 610 ing and air conditioning equipment 

















iplete details and expected sa ary in re- prirceag ia mg VENTILATING, 148 Lafay- requires a Sales Manager to take 
tox No. 609, HEATING AND VEN- | ¢tte St.. New York 13, N. ¥ 
LATING, 148 Lafayette St.,New York 13 over entire sales and to handle 
Y W ANTED—_DISTRIBUTORSHIPS distributor organization. Should 
HEATING, VENTILATING AND AIR have heating and air conditioning 
CONDITIONING EQUIPMENT engineering experience and prefer- 
WANTED: SALES ENGINEER—to contact Experienced Design and Sales Representa ably should be a Mechanical En- 
ago contractors and engineers in the tive will provide manufacturers of Heat- 2 , ; 
of steam and hot water heating equip- ing, Ventilating and Air Conditioning with gineer. State full qualifications in 
Knowledge of heating systems essen- full sales coverage in New York, New answering, Box No. 608, HEATING 
Replies will be he'd in confidence Jersey and surrounding areas, Box No n VENTILATING, 148 Lafayette 
MARSH HEATING EQUIPMENT COM- 611, HEATING AND VENTILATING rae rar wash 4e 06% y 
ANY, DIVISION of Jas. P. MARSH CORP., 148% Lafayette Street, New York 13, N. Y reet, ew or ’ . . 
1 W. Howard Street, Skokie, Illinois 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your business. 





Ever hear of a salesman 


who knew how to sew? 


8889 THERE WAS a young salesman who took a job 
with a company that makes electric blankets. He 
figured he could sell those blankets a lot better if he 
knew how to make one. 


So he spent enough time in the factory to learn 
every step in their manufacture — cutting, wiring, sew- 
ing and all. The experience proved so valuable that 
today the company requires every salesman to make 
one of the blankets he sells. 


That sounds like such a good idea that maybe it 
could work both ways. Let the production man learn 
something about how they sell what he makes. The 
result should be a better job in both departments, 
for producing and selling have one important thing 
in common. Both thrive on mechanization. 


In the manufacture of a sale, for example, it usually 
takes five separate operations to find a prospect and 
convert him into a customer. To expect the salesman 
to perform all five would be like manufacturing the 
product itself entirely by hand—slow and far too costly. 


So the salesman depends on a machine to take over 
part of his selling job. Finding prospects, arousing 
their interest, creating a preference for his company’s 
product or service —all these operations must be mech- 
anized if sales are to be manufactured at a profit. 


Advertising is the machine that puts selling on a 
mass production basis. And in the business press— 
with its tremendous concentration of hand-picked 
readers the machine operates at its highest efficiency. 


Just how efficiently does business paper advertising work? If vou'd like to 
see some examples, welll be glad to send you a recent ABP folder on actual 
results. Also, if vou’d like reprints of this advertisement (or the entire series) 
to show to others in your organization, you may have them for the asking. 





HEATING AND VENTILATING 


is one of the 129 members of The Associated Business Papers, 
whose chief purpose is to maintain the highest standards of editorial 


helpfulness—for the benefit of reader and advertiser alike. 
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ee Authoritative, Useful, Practical 


ae TECHNICAL BOOKS 


Written by outstanding authorities, and published by 
HEATING AND VENTILATING, these books give 
(Engineers, Contractors, Students and Architects) 
clear, concise answers to many heating, ventilating 
and air conditioning problems. 


AIR CONDITIONING ENGINEERS’ ATLAS 


Climatic data for the solution of design and operating problems in 
winter heating and summer cooling throughout the United States. 
Specifically designed zoned maps in colors present the information 
graphically; tables give data for larger cities and adjacent areas. 
72 Pages, 18 maps in color, $2.00. Canadian or foreign postage, 44¢ 


DEGREE-DAY HANDBOOK 


A handbook for checking heating plant operation and predicting fuel 
consumption. Supplies temperature reference data for calculations 
required for design and operation of heating and air conditioning 
systems. It includes practical application of degree-day tables. 

300 pages, 28 illustrations, $3.00. Canadian or foreign postage, $38¢ 


DESIGN OF INDUSTRIAL EXHAUST SYSTEMS 


How to design, build or buy an exhaust system that will perform its 
functions adequately and economically, and meet the requirements 
of law and industrial hygiene. Covers flow of fluids—hood forms— 
air flow through hoods pipe resistance — piping design — dust 
separators — low pressure conveyors — centrifugal exhaust fans — 
structural details—field measurements and their interpretation. 

215 pages, 110 illustrations, $3.00. Canadian or foreign postage, 35¢ 


RADIANT HEATING 


The basic principles, the experience-proved facts, the practical 
working data on applications of radiant energy for heating and 
cooling, and the use of embedded pipe for snow removal. Facts and 
figures can be applied directly in designing and installing radiant 
j heating system. A dependable manual for the engineer, contractor 

or architect who needs reliable information on this important subject. 

466 pages, $09 illustrations, $6.00. Canadian or foreign postage, 50¢ 


FLUID FLOW IN PIPING 


A simple and concise summary of the fundamentals of fluid flow theory and practice, with 
applications of these basic data to practical problems of steam, water and air piping. 
31 pages, 28 illustrations, paper bound, $1.00. Canadian or foreign postage, 6¢ 


PIPING OF INDUSTRIAL FUELS 


The requirements, codes, special treatments and methods used in piping, storage and moving of 
oil, gasoline and manufactured gas (including propane and butane). The subject of pipe sizing, 
with tables and sample solutions, is completely covered. 

48 pages, 18 illustrations, paper bound, $1.00. Canadian or foreign postage, 6¢ 


EXHAUST HOODS 


Data, formulas and practical examples showing exact procedure for designing all types of 

exhaust hoods for the efficient removal of dust, fumes, vapors and gases. 

49 pages, 87 illustrations, paper bound, $1.00. 
Canadian or foreign postage, 6¢ 
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HEATING AND VENTILATING, 148 Lafayette Street, New York 13, N. Y. 


: 
” Please send me the books checked below. | enclose check, postal note or money 
: er in full payment, including Canadian or foreign postage if necessary. 
Q AIR CONDITIONING ENGINEERS’ ATLAS [] DEGREE-DAY HANDBOOK 
J DESIGN OF INDUSTRIAL EXHAUST [] RADIANT HEATING 
a SYSTEMS [] PIPING OF INDUSTRIAL FUELS 
J FLUID FLOW IN PIPING [}] EXHAUST HOODS 
: 


Name 


City. 


praia ace Cavite aie, aire Siam Firm* 
(* This informatior 
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Aerofin Corporation 
Air Conditioning Exposition 
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Illustration shows how Henry Back Pressure Regulators may be installed providing: multiple temperature control 








: by merely setting valve to hold desired evaporator pressure 
4 By controlling the pressure of the refrigerant Henry Back Pressure Regulators have forged 
=| in an evaporator, the use of Henry Back Pres- brass bodies with stainless steel diaphragms. 
a sure Regulators permits multiple temperature A gauge connection shut-off valve permits mak- 
4 control on two or more refrigerated fixtures ing accurate pressure setting at time of installa- 
i regardless of suction line pressures. Used on tion. Valve is set by turning screw controlling 
a water or beverage coolers, they prevent spring tension on diaphragm. The adjustment 
s freeze-ups. They operate on the principle that seal cap insures protection against leaks or 
4 the temperature of the refrigerant within a freezing. Available in angle pattern with 2” 
: vessel varies with the pressure. Therefore, reg- and ¥%”" flare or solder connections as shown. 
| ulating the pressure in an evaporator provides Also available with straight-thru connections 
a positive temperature control of the refrig- on special order. Complete literature avail- 
erant. They are recommended for Freon and able upon request. 


0 to 40 Ibs. evaporator pressures. HENRY WHOLESALER 
4 Wcof/ 
SHENRY VALVE COMPANY /|_& 


: FLOW 
Control Devices, Valves, Driers, Strainers and Accessories for Refrigeration and Air Conditioning and Industrial Applications Ste Nes 


3260 W. GRAND AVENUE - CHICAGO 51, ILLINOUIS Cable: HEVALCO CHICAGO 
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If you could only watch us 


If you could only see the things that are going on behind that 
door of the modern plant dedicated exclusively to boiler safety 
devices, you would know once and for all time why you are 
given so much more per dollar in McDonnell products. 


You would see everything modern tooling techniques can 
contribute to “mass precision” —in automatic machining meth- 
ods, in multiple spindle drilling, in advanced assembling steps. 
You would see close-limit gauging of parts in each phase of 
production. You would see final testing of products far more 
searching than ever given to products of this kind. 





Some day we hope to have the pleasure of showing you these 
procedures that are only touched upon in the accompanying 
photographs. But in the meantime a thorough inspection of 
the McDonnell product will show you what this intensive 
specialization means ... in finer workmanship ... in better 
materials ... in painstaking refinement reflected in every single 
detail that spells unapproached valve. 


Promptly available for immediate needs— 


No longer is it necessary for you to accept substitutes for 
McDonnell quality. Thanks to large scale production in this 
modern plant, we have now caught up with our orders to the 
point where your current needs can be supplied. Ask for new 
(Aug. 1) Condensed Catalog and Price List. 


McDONNELL & MILLER, INC., 1313 Wrigley Bldg., Chicago 11, Il. 
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Air conditioning units and duct work above trusses in windowless plant. 


| He-ting and Ventilating Aluminum for Maintenance of Exhaust Air Conditioning for 
| of schools . . page 69 Piping . page 83 Systems ... page 77 Production . page 81 





For Fuel Savings and isi Production : 


No. 211 No. 800 


Above left — Armstrong bottom inlet—top outlet 
series trap. 


Above right— Armstrong No. 800 side inlet—side 
outlet trap. : 


PROOF THAT 
ARMSTRONG TRAPS 
PAY DIVIDENDS: 


In order to maintain high temperatures, high production 
and minimum fuel consumption it is essential that steam 
traps be correctly selected for each piece of equipment in 
your plant. Don’t select traps by pipe sizes alone. Here’s 
a convenient check list for proper trap selection 


1. DOES THE TRAP HAVE ADEQUATE CAPACITY FOR 
PEAK LOADS? Traps should have the capacity to take care of the 
above normal condensate loads encountered in starting up cold 
equipment. This will often save hours of warming-up time and 
greatly increase production. 


2. DOES THE TRAP ACTUALLY HAVE THE CAPACITY 
CLAIMED FOR IT? It is possible to unknowingly buy a trap with 
insufficient capacity. This limits production and wastes fuel. 
Armstrong trap capacities are very conservatively based on actual 
tests with hot condensate, and a liberal safety factor is recom- 
mended. If you follow Armstrong recommendations the traps will 
handle any condensate load that will be encountered. 

3. IS THE TRAP SUITABLE FOR THE PRESSURE? A trap 
won't work satisfactorily at a steam pressure above that for which 
it is designed. (In switching traps from one location to another, be 
sure they are not put on a line with a pressure above their rating.) 

4. DOES THE TRAP HAVE ADEQUATE AIR-HANDLING 
CAPACITY? Air (always present in steam) reduces heat transfer 
efficiency, lowers temperatures and slows up production. Armstrong 
traps discharge all normal amounts of air along with condensate. 

5. DOES THE BODY STYLE PERMIT THE MOST EFFI- 
CIENT INSTALLATION ? Correct installation, essential to efficient 
trap performance, is simplified and reduced in cost by the choice 
of Armstrong trap body styles: No. 800 Series side inlet—side out- 
let; No. 801 Series side inlet—bottom outlet, and No. 200 Series 
bottom inlet—top outlet. 


*The 36-page ARMSTRONG STEAM TRAP BOOK gives complete data on 
trap selection and installation on all classes of equipment. Send for your copy. 


ARMSTRONG MACHINE WORKS, x45 Maple Street, Three Rivers, Mich. 


ARMSTRONG “2% sTEAM TRAPS 


No. 2 of a series of advertisements devoted to 
improving efficiency through better trapping. 
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GOOD EQUIPMENT PLUS 
CORRECT APPLICATION 


very air problem involves two factors 
E good equipment plus correctly engineered 
installation. 

uSAIRco offers you proved equipment for 
cooling, heating, ventilating and humidity 
control that delivers extra margins of perform- 
ance beyond rated capacities. 

USAIRCo also offers, for those occasions 


when it is required, a cooperative engineering 


counsel in the application of equipment, that 
brings a long record of successful experience 
to every job. 

We feel you’ll enjoy working with this alert, 
friendly organization. Why not experience soon 
the services of this dependable source of proved 


equipment and engineering counsel. USAIRco 


resident representatives are near you to serve 
you. Write or wire United States Air Condi- 
tioning Corporation, Como Avenue S.E., at 
33rd St., Minneapolis 14, Minnesota. 
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EVAPORATIVE 
CONDENSER 


A packaged cooling unit 
fer condensing refrigerants 
with minimum water costs. 
An integral unit for making 
eir work for you 
economically. 


UNIT HEATER 


Water, steam and gas-fired 
unit heaters fit installation 
needs in garages, 
warehouses, factories. 
Varied sizes and capacities 
for ceiling, wall or floor 
installation. 


UNITED STATES AIR CONDITIONING CORPORATION 


Como Ave. 8. E. at 33rd «© Minneapolis, Minn. 
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UNIT AIR CONDITIONERS 


Packaged air conditioning 
unit engineered to provide 
low-cost comfort cooling. 
Used for cooling and 
dehumidifying. Combination 
units provide winter heating 
and summer cooling. - 


AIR WASHERS 


Single, double or triple stage 
2,500 to 100,000 cfm for 
cleansing, cooling by cold 
water or refrigerant, 
humidifying or dehumidifying. 





COILS 


Complete line of steam coils 
for heating (standard and 
non-freeze type), water coils 
for cooling and heating and 
direct expansion coils. 


REFRIGERATED 
KOOLER-AIRE 


A single compact unit that 
combines cooling and 
dehumidifying, refrigeration 
compressor and evaporative 
condenser. 




































BLOWERS 


Designed for all types of air 
conditioning, heating and 
ventilating in public 
buildings. industrial and 
commercial applications. 
Quiet in operation, 
economical and long-lasting. 
Sizes and capacities for 
every air handling 
requirement. 





